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Foremost foundry operators are now laying their plans for the necessary post-war efficiency. 


For charging efficiency, they are including in their programs Modern Cupola Chargers—both 
for economy in operation and best melting control. For the Modern Drop Bottom Bucket lays 
in a charge perfectly stratified equal to the best of hand charging. 


Highest efficiency can be obtained with the magnet crane arrangement shown above. The 
charger unit is swiveled to serve the four cupolas above, two simultaneously. Other models 
furnished for cupolas of all sizes. 


Write us for Catalogue No. 143A giving complete details 


MODERN EQUIPMENT COMPANY 


PORT WASHINGTON, WISCONSIN 








Cupolas « Cupola Chargers » Covered & Insulated Ladles + Lifetime Geared Ladles - 
Improved Bottom Pour Ladles » Metal Pouring Systems * Crane & Monorail Systems 
For Metal & Mold Handling « Furnace Charging Cranes « Electric Mold Skin Driers 


(SWovern Fourpmen( 


PORT WASHINGTON. Wr 
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EXECUTIVES, 


PURCHASING 
AGENTS 


Superintendents and Fore- 
men interested in the use 
of cut-off and other High 
Speed Grinding Wheels. 
More than a catalog. It 
is the latest handbook 
of grinding tools and 
techniques. 64 pages 
illustrated in full color. 


* 
Please use your com- 
pany letterhead when 
requesting your free 
copy of “Electro” 
Catalog 645. 

(See next page.) 
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4-Color Illustration 
From Page 30 of ‘*Electro’s’’ 
New Handbook Catalog 645 








Cimrrs 1919089 




























Metal 









344 DELAWARE AVENUE 


Steels, Drills and Stellite 


"Hy SPEEL and authoritative text to present to In- 





WHEEL TRUTH 


Electro CUT-OFF Wheels in all sizes are be- 
coming standard throughout industry because 
i “Wheel Truth”’ assures straight, narrow, clean 
cuts, quickly. 


1. MAXIMUM UNIFORMITY results from our 
precision processing of abrasives and new bond- 
ing which eliminates spots of varying density 
and hardness. 


2. LONG LIFE results from uniformity, balance 
and minimum removal of material because of 
narrow cut. 


3. CUTTING SPEED results from narrow cutting 
by special processed grits to increase man-hour 
production. 





In Catalog 645, ‘‘Electro’’ uses full color 


dustry, newest grinding wheels and tech- 
niques developed during these five years 
of unprecedented progress in speed and 
precision. It is the very latest grinding 
manual. 


WHEEL BALANCE 


This general acceptance of Electro CUT-OFF 
WHEELS is intensified and speeded by ‘‘Wheel 
Balance’ which minimizes vibration and re- 
duces breakage. 


4. COOL CUTTING results from minimized vi- 
bration to reduce side friction. 


5. CLEAN CUTTING results from holding Elec- 
tro Wheels to rigid tolerances and resulting 
finish often suffices. 


6. SAFE CUTTING results from extraordinary 
structural strength, minimized vibration and 
freedom from binding. 


7. ECONOMICAL CUTTING results from high 
speed, precision removal of a material minimum 
and great reduction in wheel breakage. 


These individualities of Electro CUT-OFF WHEELS explain the exceptional satisfaction they assure in: 


STEEL MILLS to cut Low Carbon, Cold Rolled and Stainless Steels «© TOOL ROOMS to cut High-Speed and Hardened 
e NON-FERROUS FOUNDRIES to cut Bronzes, Brasses, Aluminum, Copper and Monel 


e FERROUS FOUNDRIES to cut Steel Castings and Cast Iron e« CERAMIC PLANTS to cut Porcelain, 


Refractory Material, Tile and Other Non-metallic materials. 





SEND FOR NEW CATALOG-HANDBOOK No. 645 


Ceoctro-REFRACTORIES & ALLOYS 


WEST COAST WAREHOUSE: 
Los Angeles, Calif. 





CORP. 





BUFFALO 2, NEW YORK § 
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See paper on 
“Properties and 
Characteristics of 
Common Magnesi- 
um Casting Al- 
loys,” authored by 
Mr.. Hanawalt and associates C. E. Nel- 
son and R. S. Busk . . . Born in Royers- 
ford, Pa....A graduate of Oberlin 
College, Oberlin, Ohio, 1924 . . . Ob- 
tained his PhD from the University of 
Wisconsin, Madison, 1929 . . . Held Na- 
tional Research Fellowship for two years 
. . « Studied at University of Michigan, 
Ann Arbor, and University of Groningen, 
Holland, specializing in x-ray spectra 
. . . Began his industrial career with 
his present firm, Dow Chemical Co., 
Midland, Mich. in 1931... Since 
1940 has been director of metallurgical 
department . . . Has prepared technical 
papers for many technical societies . . . 
Nature of subjects include corrosion, 
alloying and x-ray diffraction of mag- 
nesium alloys . . . Member of American 
Chemical Society, ASTM, ASM, AIME, 
and A.F.A. 





W. E. George 


Author of paper in 
this issue on “Plant 
Management’s Part 
in Industrial Engi- 
neering Problems” 
...A native of 
Indiana, being born in Indianapolis . . . 
Received his bachelor of science degree 
in civil engineering from Georgia School 
of Technology, Atlanta, Ga., 1921... 
Became associated with Illinois Central 
Railroad, Fort Dodge, Iowa, as a rod 
man following graduation . . . Two years 
later (1923) joined Certain-teed Prod- 
ucts, St. Louis, as assistant purchasing 
agent ... Joined the Imperial Brass 
Mfg. Co., St. Louis, in 1926 as sales 
engineer . . . For three years was super- 
visor, Haynes Corp., management engi- 
neers, Chicago . . . During 1931 became 





chief industrial engineer, American Steel. 


Foundries, Chicago . . . Was affiliated 
with Campbell, Wyant & Cannon Found- 
ry Co., Muskegon, Mich., for six years 
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ARE THE AUTHORS In This Issue? 


The men whose names are shown on 
these two pages deserve the thanks 


of the industry for their contribu- 
tions to the 1945 "“Year-'Round 





employed by Booz, Allen & Hamilton, 
Chicago, as an account manager... 
Has written for the trade press and 
meetings of various technical societies 
. . . Subjects include wage incentives, 
job evaluation, budget control, and other 
related subjects ... Last year served 
as vice-chairman, Job Evaluation and 
Time Study Committee, and also was a 
member of the Foreman Training Com- 
mittee . . . Is a member of Society for 
Advancement of Management, Industrial 
Management Society, and A.F.A. 
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R. H. Frank 


Author of, in this 
issue, “Advantages 
and Limitations of 
Gamma-Ray Radi- 
ography in Small 
Steel Castings”... 
Born in Columbus, Ohio . . . Obtained 
his bachelor of arts degree from Ohio 
State University, Columbus, in 1920... 
Has been associated with the Bonney- 








DISCUSSION 
WANTED! 


The men who are recog- 
nized on these Who’s Who 
pages each month have spent 
considerable time and effort 
in preparing their papers for 
presentation herein, and the 
value of their findings can 
he materially enhanced 
through discussion. Since 
oral discussion is not pos- 
sible this year, written dis- 
cussion is earnestly solicited! 


Members of A.F.A. owe it 
to these authors to take a 
definite interest in their 
work. Written discussion 
should be forwarded direct 
to A.F.A. headquarters in 
Chicago, for publication in 
future issues of American 
Foundryman. 











as assistant to management... Now 


Foundry Congress" ...in many 
cases, completed in spite of can- 
cellation of the Detroit convention. 





Floyd Co., Columbus, since graduating 
from college ... At present is chief 
metallurgist ... A member of A.F.A. 
Committee on Non-destructive Testing 
. . » Member of Electric Metal Makers 
Guild, Steel Founders’ Society of Ameri- 
ca, ASM, ASTM, and A.F.A. 





P. G. Griebel 


Plant Coordinator 
for the high school 
cooperative pro- 
gram, Caterpillar 
Tractor Co., Pe-- 
oria, Ill. 

Author of paper in current issue “Cater- 
pillar Cooperates in Training High 
School Students for Foundry Work”... 
Born in Chicago, December, 1919... . 
Graduated from Illinois Institute of 
Technology, Chicago, in 1942 . . . Affili- 
ated with Electric Service Engineering 
Co., Chicago, unti) 1942 on a part time 
basis . . . Became associated with Cater- 
pillar in 1942 . .. A graduate of Cater- 
pillar’s college graduate training pro- 
gram ... During the war emergency 
prepared and presented training pro- 
grams on such subjects as tool design, 
metallurgical work, hydraulics and other 
engineering courses... Now in the 
special training division, Training De- 
partment, he has been plant coordinator 
since 1944. 








H. L. Womochel 


Research assistant 
for Engineering 
Experiment Sta- 
tion, Michigan 
State College, East 
Lansing, Mich... . 
Part author with C. C. Sigerfoos on 
paper “Relative Effect of Lime and 
Dolomite Fluxes on Cupola Irons and 
Cupola Operation” . . . Holds a master 
of science degree in metallurgy from 
University of Wisconsin, Madison . . 

Started his industrial career with John 
Deere Plow Co., Moline, Ill, as chemist, 
in 1929... Became associated with 
Burgess Parr Co., Freeport, Ill, as 
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chemist and metallurgist two years later 
.. . Was connected with Battelle Me- 
morial Institute, Columbus, Ohio, ‘as re- 
search metallurgist from 1937-38... 
Is a member of the A.F.A. Subcommittee 
on Slags, Fluxes and Desulphurizers . . . 
Member of A.F.A. 





Capt. 
W. A. Morey 


See: “Industrial 

Status of Precision 

Castings” ... Au- 

thor educated at 

Colorado School of 

Mines, Golden, 

Colo. . . . Affiliated with United States 
Gypsum Co., Chicago, as research engi- 
neer following graduation . . . Assumed 
position of patent attorney with Mann & 
Brown, Chicago ... At present is a 
captain, U. S. Army, ordnance div., and 
is in charge of the engineering section, 
Chicago Ordnance District. 





Lt. (j.g. 
FL Mei 


Author of paper 
herein on “Sealing 
Bronze Pressure 
Castings Through 
Heat Treatment” 
... A native of 
Chicago, born there in 1921 . . . Received 
his bachelor of science degree in metal- 
lurgical engineering from University of 
Illinois, Urbana, Illinois, 1943 .. . 
Obtained his ensign’s commission in the 
Naval Reserve during 1943 . . . Recently 
promoted to lieutenant (junior grade) 
... At present is stationed at the Naval 


Research Laboratory, Anacostia Station, 


Washington, D. C. 
AIME and ASM. 


. . . A member of 





C. E. Nelson 


Author (with asso- 
ciates J. D. Hana- 
walt and R. S&S. 
Busk) of current 
paper on “Proper- 
ties and Character- 
istics of Common Magnesium Casting 
Alloys’... Mr. Nelson was born in 
Nelsonville, Ohio, in 1907 . . . Gradu- 
ated from Alma College, Alma, Mich., 
in 1928 ... That same year, joined 
Chevrolet Motor Co., Flint, Mich., as 
metallurgist . . . The following year, ac- 
cepted position of research chemist at 
E. I. Du Pont de Nemours Co., Wilming- 
ton, Dela. . . . In 1930 became affiliated 
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’ Foundry” ... Be- 


with Dow Chemical Co., Midland, Mich. 
. . . Appointed metallurgist, he has since 


- been made assistant director of metal- 


lurgical research (1942). 





C. C. Sigerfoos 


Co-author, with 
H. L: Womochel, 
of A.F.A. paper 
on fluxes in_ this 
issue. entitled: 
“Relative Effect of 
Lime and Dolomite Fluxes on Cupola 
Irons and Cupola Operation” ... Mr. 
Sigerfoos was born in Elkhart, Ind., in 
1908 . . . In 1930 he received a bache- 
lor of science.degree in mechanical engi- 
neering from Purdue University, Lafay- 
ette, Ind. . . . Obtained his master of 
science degree in 1935 from the same 
institution . . . Became an instructor on 
foundry practice at Purdue University in 
1930 . . . Three years later held a simi- 
lar position at the Manual Training 
High School, Indianapolis, Ind... . 
Assumed his present position as instructor 
of foundry practice at Michigan State 
College, East Lansing, Mich., in 1935 
. Is a member of A.F.A. 





R. S. Busk 


Metallurgist for 
Dow Chemical Co. 
.. . Part-author of 
paper in this issue 
on “Properties and 
Characteristics of 
Common Magnesium Casting Alloys’ 
. . . Co-authors J. D. Hanawalt and 
C. E. Nelson . . . Mr. Busk is a native 
of Brooklyn, N. Y. . . . Merited a bache- 
lor of arts degree from Colgate Univer- 
sity, Hamilton, N. Y. . . . At Yale Uni- 
versity, New Haven, Conn., earned the 
degree of doctor of engineering . . . Be- 
came associated with Dow Chemical Co., 
as metallurgist in their Midland, Mich., 
plant in June, 1940... Well known 
for his work in magnesium metallurgy 
. . . Has prepared papers on this sub- 
ject before meetings of ASTM, AIME, 
and A.F.A. . . . Also a member of ASM. 





G. Davis 


Author of paper on 
“Sand Control in 
the Malleable Iron 


gan his industrial 
career with Inter- 
national Harvester Co., Canton, IIl., in 
the accounting department ... Was 
transferred to the forge shop and heat 





treatment department for a year... 
Worked in the metallurgical department 
for five years and was appointed works 
metallurgist in 1930 . . . From 1934 to 
1936 was assistant foundry superintend- 
ent ... In 1937 and 1938 worked out 
of the plant superintendent’s office . . . 
Late in 1938 helped erect a manufactur- 
ing plant at Geelong, Australia . . . Re- 
turned to the United States in 1942 and 
was made assistant works metallurgist, 
McCormick Works, Chicago . . . A year 
later was named assistant superintendent, . 
malleable foundry, McCormick Works. 





A.F.A. 

CHAPTER DIRECTORY 
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WISCONSIN CHAPTER 
Headquarters—Milwaukee 
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Successful foundrymen deoxidize or “clean up” 
molten metal by a scientific method worth using 
as indicated: 


They use phosphorus . . expertly . . in the form of 
“Ajax Phosphor Copper” . . added as the crucible 
is removed: from the furnace . . for virtually all 
brass and bronze alloys. 





In notched waffle sections, or in shot form, Ajax 
15% P-Cu does its work at .01% (1 oz. per 100 
Ibs.). Introduced, and having time to react when 
stirred with a whirling motion of the skimmer, it 
causes oxides to rise for effective removal by skim- 
ming from the surface. It is best to avoid phos- 
phorus build-up from back stock.* . . If you use 
phosphorus these days, use Ajax Phosphor Copper 
(useful also in producing your phosphor bronze) 


ss METAL COMPANY 
| AJA PHILADELPHIA 


ESTABLISHED 1880 


ASSOCIATE AJAX ELECTRIC FURNACE CORPORATION, Ajox-Wyott Induction Furnaces for Melting 
AJAX ELECTROTHERMIC CORPORATION, Ajox-Northrup Induction Furnaces for Melting, Heating 
AJAX ELECTRIC COMPANY, INC., Electric Solt Both Furnaces 
COMPANIES :  ssax mcmemine conroration, Ajox-Tome-Wyott Aluminum Melting Furnaces 


AMERICAN FOUNDRYMAN 








WHAT THEY SAY ABOUT 
BAKER PERKINS CORE SAND MIXERS 


MEMBER 
aN 


Workmen who operate them like the simple, labor-saving opera- 
tion of Baker Perkins “Unidor” Core Sand Mixers. Baker Perkins 
Mixers mull, stir, and knead all in one operation, and they do not 
require any special aerating attachments. Result? They consistently 
produce sand batches of uniformly high quality with a minimum of 
labor. 


Production Men rely on Baker Perkins “Unidor” Mixers because 
their swift action in preparing core sand gets any job of casting 
off to a flying start. They help assure uninterrupted foundry produc- 
tion because they deliver a thorough, homogeneous sand mix of 
greater permeability which improves casting quality and reduces 
chances of spoilage. “Unidor” Mixers can be loaded by weighing 
hoppers or power skip-hoists to suit the production set-up. 


Foundry Managers endorse Baker Perkins “Unidor” Mixers be- 
cause their high operating efficiency means a savings in production 
costs without sacrificing casting quality. “Unidor” Mixers distribute 
uniformly a thin layer of bond around each of the sand grains, as- 
suring 100% benefit from the bonds, binders, oils, seal coals, pitch, 
or other compounds used. “Unidor” Mixers require practically no 
maintenance other than routine lubrication and occasional renewal 
of easily replacable steel liners and hardened steel wearing shoes. 
For further facts call or «write Baker Perkins Inc., Foundry Equipment 
Sales Division, Saginaw, Michigan. 


BAKER PERKINS BUILDS EFFICIENT FOUNDRY EQUIPMENT 
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This Hydro-Blast installation at Kutztown increased 
production from 600 tons to 800 tons per month. 


When a Hydro-Blast user says: “I wish 
to personally thank your organization for 


High strength gray iron the cooperation and service it has given 
Highly alloyed gray iron : : Z 
Heat resistant gray iron us, starting with the erection of the Hydro- 


Chemical equipment | Blast Unit, and following through with 
Pressure castings . ° 
Special machinery the operation, instruction of operators, 


Condenser castings and the assistance of your sand technician 
Machine tool castings : : 
Ni-resist castings in solving some of our sand problems’’. . . 





These three photographs show the former cleaning room “bottle neck” which was broken by the installation 
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to INCREASE Tonnage 30% 


Average cleaning time has been reduced on 
a 5 to 1 ratio — an 80 percent time saving. 


... that means customer satisfaction far 
beyond the point of sale—and that’s what 
Hydro-Blast assures every user. 
Let us give you the performance facts 
about Hydro-Blast in all kinds of foun- 
dries on all kinds of work. Unquestion- 
ably, we have installations on work which | ae: : 
parallels the job required. in your shop. pours special gray iron castings Up 10'15 tons. 





of the Hydro-Blast wet sand and water method. 
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ROTO-CLONE DUST AND FUME 
CONTROL FOR ELECTRIC FURNACES 


ELECTRIC FURNACE EXHAUST HOOD 


These unretouched photographs are vis- 
ual evidence of Roto-Clone’s efficiency in 
the control of electric furnace dust. The 
patented Electric Furnace Hood shown 
below is designed to fit individual re- 
quirements and does not interfere with 
charging and pouring. 


so 


'=]4 20) -) a fey pope Re) Tan 





In the foundry where these pictures 
were taken, two Roto-Clones ex- 
hausting 16,000 c.f.m. in combina- 
tion with the AAF furnace hood 
completely eliminated the dust 
nuisance where more than 120,000 
c.f.m. of general ventilation utterly 
failed. Other Roto-Clone advan- 
tages include regulation of air vol- 
umes up to the maximum required 
at high temperature peaks and an 
almost constant inflow of room air 
regardless of high temperatures. 
Send for complete information. 


AMERICAN AIR FILTER CO., INC. 
"(04 Central Ave., Louisville, Ky. 


AFTER ROTO-CLONE INSTALLATION 
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Scientifically controlled, and developed thru the combined 
efforts of the research facilities of the Battelle Memorial 
Institute, and the Lauhoff Grain Co. Samples of competitively 
superior Allbond Core Binder are available for demonstration 
by our metallurgical staff. 


a 


DANVILLE e ILLINOIS 
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No. 11 of a Series: “Looking at the FIVE ESSENTIAL things you never see in ELECTRODES.” 


Mechanical set-up and electrical 
connections for electric arc treating 
of roll casting sinkheads. 


-EVERAL years ago National Carbon Company began 

a series of experiments with electric arc heating of 

steel ingot hot tops and the sinkheads of large steel 

castings. The results of these experiments have been con- 

firmed in commercial practice by several steel plants, 

which report the process offers economy and an increase 
in production without upping producing capacity. 

One stainless steel plant, where operating practice was 
exceptionally good, normally obtained a top crop of 
814%. Electric arc hot topping reduced the crop to 5% 
... at a saving of several dollars per ton over the cost of 
the hot topping operations. 

At another plant producing large roll castings, 694 


tons of metal were treated. Castings averaged 27.8 tons. 
Total saving was 111.4 tons, an average of 4.5 tons per 
casting. The cost: less than $1 per ton of metal treated. 
Hot topping apparatus is inexpensive. Electrode con- 
sumption is only one-half pound per ton of metal treated. 
Our experimental work with hot topping is part of 
what we call “customer service” —one of the five essential 
things you never see in “National” carbon and “Acheson” 
graphite electrodes. The others: selection of raw mate- 
rials, manufacturing experience, manufacturing control, 
and continuing research. We invite you to write our 
nearest office about these reasons for the superior per- 
formance of “National” and “Acheson” electrodes. 


mTtons eee 
OF as VULL 


oenerat OFFICES: 30 Fast 42nd Street New 

IVISION SALES OFFICES: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 

bn Conte: Conbdion ‘x snot Carbon Compony Limited, Toronto 4, Canad 
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A serious—and preventable—loss exists in many 
foundries using annealing furnaces. This loss 


results in higher fuel costs—and drinks up your 


profits. 

The loss is caused by the heat-absorbing qualities 
of heavy, dense firebrick furnace linings . . . lin- 
ings that soak up heat during the entire firing 
period. 

When dense firebrick linings are replaced with 
B&W Insulating Firebrick, this heat-waste is mini- 
mized and considerable heating-up time is saved. 
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Because B&W I.F.B. absorb very little heat, they 
reach temperature quickly. The heat goes into the 
charge where it can do useful work. Savings 
resulting from the use of B&W I.F.B. vary, but it 
is not unusual to note 60-70 per cent reductions 
in heating-up time—and 33 per cent reductions in 


fuel costs! 


Your local B&W Refractories Engineer will gladly 


advise you on the money-saving possibilities of 


B&W I.F.B. in your furnace. No obligation of 


course. . 
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Steuews 
PARTINGS ...... 
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That’s Hard to Beat 





With less than 14 of 1% silica, Stevens Sno-White can be used 
with full approval of health authorities and compensation insur- 
ance agencies. White in color, it is easy to see when dusted on. 
Ss A smaller amount is required on sand or pattern—thus it is more 
economical to use than most partings. It is produced by a special 
N O-WH [ 3 manufacturing process which waterproofs all the grains—it is 
light and fluffy. Applied through a fine mesh shakebag, which 
accounts for the small amount used. LIFTS ARE PERFECT! 





For use on metal and wood pattern plates, not a sand-to-sand 

parting. Light green color—transparent—with pleasant odor. Can 

< be applied with brush, spray gun or swab. Wipe off lightly im- 
: mediately after applying. One application makes 30 to 80 molds, 

IQ U J D depending on size and nature of pattern and coarseness of sand. 

It is also an excellent core box parting—ideal for cleaning and 


preserving them. For cleaning, apply light coat and wipe off with 
clean rag. For storing and preserving, apply thin coat and leave on. 


Here's a genuine Tripoli Parting that just can't be beat. It over- 
comes the tendency of the sand to stick or clog in the corners of 
the pattern. Thus, the most difficult and intricate lifts are easily 
and perfectly made. 


ia | Be | 7 -\ It gives excellent results on molds for grey or malleable iron, 
brass, bronze, aluminum or steel. Works equally well on cold or 


hot sand. 





A lime-free, phosphate base parting. Qualifies as a non-silica 


parting, with-barely a trace of free silica. Particularly adaptable for 
use in aluminum and malleable iron foundries, as it will not cause 
(o) oleh yy black spots on aluminum castings nor will it cause pits in malle- 
' ble iron castings. Mol-Dust Parting also works well on molds 
for brass. 


“Everything por a Foundry” 





F "(ae ic B. ST EVE mw ®, INCORPORATED. 


DETROIT 26 MICHIGAN 


* NEW ENGLAND . 166-182 Brewery St., New Haven, Conn. * CANADA . FREDERIC B. STEVENS OF CANADA, LIMITED 
* NEW YORK and PENNSYLVANIA, 93 Stone St., Buffalo. N. Y. * 1262 McDougall St. . . . . ™. . . Windsor, Ontario 
* INDIANA . Hoosier Supply Co., 36 Shelby St., Indianapolis, Ind. ¢ 2368 Dundas St, West . . . . . . +. Toronto, Ontario 
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G.JRON uniform grain 


refinement is locked into every pig 


An improved blast furnace process locks in the refined 
graphitized structure of G-lron to the final casting. The 
finely distributed graphite reduces chill in thin sections 
and: increases fluidity—reducing internal shrinkage and 
making possible the casting of thick and thin sections 
without the danger of cold shuts and shrink pockets. 


*G-lron is graphitized pig iron. The 
photographs show its grain structure. 
The Photomicrograph (circle, etched, 
500 diam.) shows the random graph- 


TONAWANDA _ sit’sinresantenne™ 
[IRON CORPORATION 


NORTH TONAWANDA, N. Y. 








Division of Americay Rapiator & Standard Sanitary corporation 
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FEDERATED is Ready for the Plowshare Job! 


READY, because Federated has no reconversion problem. The same 
superb quality aluminum, brass, bronze, babbitt, die-cast alloys, solder 
and zinc dust that yesterday went into war material are ready today 
for civilian products. 

Because of Federated’s war effort, our production capacity and serv- 
ice facilities are considerably increased. Our research has gone on 
endlessly to reveal new and better methods of control. 


With these expanded means we are ready to serve American infustry's 
future — a future brightened by many new products, conveniences and 
comforts for a higher standard of living. 
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METALS DAVIS?t-OGS 


AMERICAN SMELTING 
and REFINING COMPANY 


120 BROADWAY, NEW YORK 5, N.Y. 


Nation-wide service with offices in principal cities 
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HEAT UNIFORMITY 


eeewith MAEHLER ovens... 


+ «+ mean more uniformly baked cores 
RECENT TESTS SHOW ... temperature variations of only 5° 


ng M, 
OF MAEHLER’S PRODUCTION’: EHLER’S leadership in developing the recirculating air 


IS DEVOTED TO REPEAT ORDERS! heat system for industrial ovens has resulted in a line of 
There is no better proof of equipment that gives heat uniformity that is virtually perfect! 
the superiority of Maehler ovens Recent tests show that a Maehler oven operating at 500°F 
and furnaces. fully loaded maintained a heat uniformity within 5°, through 
high volume and rapid air heat circulation and highest grade 
instruments. This kind of temperature control means uniform 

baking . . . no under-baked nor over-baked cores. 


Maehler core and mold ovens are available in a complete 
range of oil fired, gas fired and electrically heated units, in- 
corporating the Maehler recirculating principle for high uni- -: 
formity and output, at low cost. 


Let us quote you on your requirements. 


THE PAUL MAEHLER COMPANY 
2218 W. Lake Street + Chicago 22, Ill. 


MAEHLER Ea 


Industrial Ovens and Furnaces 
for Core Baking, Mold Drying, 
Heat Treating, Enameling, etc. 





MORE rounprics Use 


i DELTA 


CORE & MOLD WASHES 


DELTA CORE & MOLD WASH. 
BASE MATERIAL 
Mix with silica flour and ites to produce finished wash 


‘DELTA. THERMOKOAT 


i mP puasti- - LASTIC — for Steel, Grey Iron, Malleable and 
hope ae Bere ferrets, metals 


. 


DELTA GRAKOAT 


ae Fe Grey ina ee and Non-ferrous metals 


DELTA STEELKOAT 
iS a ert 


para BLACKOAT 


For erey. Iron 


DELTA Core and Mold Washes “ANCHOR” themselves by penetrating from 3 to 5 grains deep 
into the sand. This bond between the wash and the sand...a distinctive DELTA character- 
istic... produces an expansion-resisting coating essential to the production of finer finished castings. 


2 The hot strength of DELTA Core and Mold Washes increases with each degree of temperature 
rise from 18000°F to 3000°F providing maximum critical hot strength for all foundry appli- 
cations. The higher hot strength of DELTA Core and Mold Washes eliminates surface sand 
fissuring, excessive sand expansion and distortion. 
3 No gas leakage through DELTA Core and Mold Washed surfaces. Gases produced by de- 
composition of organic binders in the core sand cannot leak through DELTA Core and 
Mold washed surfaces to contact the molten metal. Only DELTA Core and Mold Washes provide 
this unique and all-important insurance against defective castings resulting from gas leakage. 
DELTA Core and Mold Washes insure more perfect castings with finer finished surfaces. 


Manufacturers of Industrial & Automotive Oils, Greases and Compounds 


MILWAUKEE 9, WISCONSIN 
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COURTESY— LIKE A GOOD PRODUCT— 
NEVER WEARS OUT ITS WELCOME. IT 
IS A TOKEN OF RESPECT AND REGARD 
FOR OTHERS...AND A TRADITION WITH 


H. KRAMER & COMPANY PERSONNEL. 


H. Kramer & Company 
CHICAGO 
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The time required for bringing hot metal from the furnace 
to the mold is held to a minimum at the Terre Haute Malleable 
& Mfg. Corp. Terre Haute, Indiana, through use of an over- 
head Cleveland Tramrail System. This means less heat loss, 
greater production, lower costs. 

The metal from the 60-ton furnace — one of the largest 
malleable iron furnaces in the country — is delivered directly 
to the molds without rehandling. The ladles ride on easy- 
rolling carriers on smooth overhead track that is above and 
away from where the dirt is most serious. The carriers are 
propelled onto transfer bridges that provide complete cover- 
age of the pouring floor. 

Cleveland Tramrail Equipment is built to withstand the 
rigors of heat and grime. Terre Haute officials cannot recall 
ever having trouble of any kind with their system although 
it is in continuous service. Practically no maintenance is 
required. ’ 

on is taken directly from the furnace to the The large castings, weighing up to 200 Ibs. 


rehandling in these 600-Ib. ladles over the two ladles at a time. Each ladle is moved abaé 
| Cleveland Tramrail System. floor by means of an individual transter® 


GET THIS BOOK! CLEVELAND TRAMRAIL DIVISION 


BOOKLET No. 2008. Packedwith 
Scteilis tilemaatiin, Guliante TwWE CLEVELAND CRANE & ENGINEERING CO, 


BF | illustrated. Write for free copy. £4103, EAST 28300 St. ‘WICKLIFFE. Ont0. 
ging ANO : 
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APPLICATION DATA 
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SCHNEIBLE 
“UNI-FLO” HOODS 
and SCHNEIBLE 1: 


MULTI-WASH DUST COLLECTOR 


This combination, pictured above, has lifted the dust 
cat ttis ic ons curse from the shake-outs of an ever-growing number 

I —— of foundries; resulting in higher employee morale, in- 
mo creased working efficiency and lower operating costs. 

Plnem Chomber ) The "Uni-Flo" Dust Hood is correctly designed for 
Mintebs lewers, the®continuous removal of dust-laden air from the work- 
ing zone of a shake-out. Embodying a modern adapta- 
tion of the venturi principle of air control, its design 
combines in a simple, effective arrangement the known 
festive uaciing factors of .air flow and air control to effect uniform 
area of a "Uni- velocity over the ventilated area with low resistance 


Flo'' Hood on pea ee ° 
@ shake-out in- : AN .. and minimum air volume. 





























Showing the ef- 


canna aoa Foundry shake-outs up to 12'x 20" have been success- 
12.000 c.f. m. fully and economically ventilated by Schneible "Uni- 
Multi-Wash Flo" Hoods, used with Multi-Wash Dust Collectors. Send 
Collector. —_ | for bulletins. 









































CLAUDE B. SCHNEIBLE CO. 
2827 Twenty-Fifth St., Detroit 16, Mich. 
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Engineering Representatives in Principal Cities 




















Milwaukee Jolt Squeezers Assure 
Parallel Squeeze At All Times 


Why take chances producing ram-offs in your molding operation? 
Ram-offs are impossible with Milwaukee Jolt Squeesers. The 
arm has direct contact with the back frame when pressure is ap- 
plied squaring up the platen with the table. The squeeze valve is 
on the arm for safe and convenient operation. The jolt and vibrator 
valves are knee operated. Ruggedly constructed, and machined 
to close tolerances, these dependable Jolt Squeezers enable you to 
produce BETTER MOLDS in LESS TIME. Write for literature. 


Ne. 183 Stationary Jolt § 


ing piste. Accessible 
wih eversized., self-c 

















A.F.A. Molds Members 
Together to Advance 


Foundry Science Ideas 











cant postwar period in all industrial history. 

With every plant, every process, and every 
person converted to the task of war production, sud- 
denly the greatest of all wars is over and the great- 
est of all periods of reconversion is at hand. 

Our first, full peacetime year brings with it tre- 
mendous decisions and responsibilities in adjusting 
the production of cast metals to meet the needs of all 
industry. There will be many problems—problems of 
production, processes, design, costs, specifications, 
and problems of manpower, as millions of returning 
servicemen seek permanent peacetime jobs to match 
their hopes, their ambitions, and their young in- 
genuity. 

Yet 1946, as it marks the 50th Anniversary of 
A.F.A., may well mark also the beginning of the 
foundry industry’s greatest opportunity. It is an op- 
portunity for realizing its own strength and capabili- 
ties, and the vital role it plays i in production of all 
manufactured products. And it is an opportunity to 
establish itself—almost, in fact, to re-establish itself— 
as a business offering untold rewards for imagination, 
individuality, and advancement. 


Only by working together can these goals possibly 
realized. 


It has been said by men who should know that the 
membership of A.F.A. is far from at a peak. Today 
it is over 8,000. Two years ago it was 6,000. Four 
years ago it was 4,000. Two years hence it could 
easily be 10,000, if the foundry industry itself retains 
its present realization of the need to improve its prac- 


W: NOW are entering upon the most signifi- 


be 


tices, products, knowledge of castings, working condi- 
tions, and “humanics.” 

Never before have 8,000 men, all deeply concerned 
with the future of the foundry industry, been as- 
sociated in a common cause. The vast experience, 
knowledge, and enthusiasm of this influential group 
cannot be discounted in calculating the potentialities 
of the foundry art and science. 

The strength of A.F.A. lies—and it has always been 
so—in its over 500 Committee Members, its 30 Chap- 
ters, and its individual workers who constantly give 
to the industry as a whole the results of their experi- 
ence and research, that they and their industry may 
advance together. 

It is of such men that A.F.A. is composed. And 
it is in the minds of such men that this industry will 
advance its usefulness. No man could play a part in 
in this great work without achieving a fuller under- 
standing of what cooperation really means. 

No man could assume his duties as Secretary of 
such an organization without a deep sense of respon- 
sibility and obligation . . . the obligation to strive 
toward the standards set by men before him, and 
responsibility for further advancing an industry 
capable of producing such caliber of men. 


Tn ‘Ve rao 


Wo. W. Matoney, National Secretary 
American Foundrymen’s Association 
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© Although it has been found that 
leaky castings of gun metal, valve 
bronze and hydraulic bronze may 
be made pressure tight by heat 
treatment under certain circum- 
stances, it is believed that the 
practice of annealing bronze 
castings for the sole purpose of 
improving pressure tightness is a 
questionable expedient until such 
time as records may be obtained 
on the performance of sealed 
castings in service. 


Fig. |—Experimental bronze castings, bottom 
gated and cast at temperatures of 2280° F. 
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Sealing BRONZE PRESSURE. CASTINGS 
Through Heat Treatment 


ECENTLY, the repairing of 
R leaky castings by heat treat- 
ment has aroused consider- 
able interest because it is considered 
by some foundrymen to be clean, 
rapid and fairly effective. The 
effects of such variables as proper 
temperature, time of treatment, de- 
gree of sealing and effect on me- 
chanical properties have not been 
extensively reported. 

The aim of the present investiga- 
tion was to answer these questions 
for gun metal, valve bronze and 
hydraulic bronze by making porous 
castings and attempting to seal them 
by heat treatment under controlled 
conditions. 

The mechanism of solidification 
of tin-bronze castings has been re- 
ported!;2 as one of the principal 


This paper, secured as part of the 1945 
“Year-’-Round Foundry Congress” and 
sponsored by Brass and Bronze Div., 
A.F.A., presents only the personal opin- 
ions of the author and in no way reflects 
the official attitude of the U. 
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S. Navy. 


By L Lt. +. (j-9.) Fr Fred 1.” “Ridde!l, U.S.N.R., 
Division of Physical al Metalndy Naval Research Laboratory, 
. Washington, D. C. 


+e  ghaee 


causes for porosity and» leakage. In : 


freezing, the bronzes with their long 


range of solidification, pass, through -. - 


a mushy stage in which dendrites 


grow out into the melt and entrap_ 


pools of molten metal. Rdg &. 
When this entrapped, metal solidi: 


fies, the shrinkage is. distributed . 
throughout the casting, wherever the... - 


interlocking dendrites .revent .ade- 
quate feeding. Several investigators 
have explained the increase in pres- 
sure tightness following heat treat- 
ment as due to the closing of this 
microporosity. 

In 1917, Elliott? reported that 
leaky bronze castings of complicated 
design could be made pressure tight 


by ili for a short time at 
1400° F. Nearly 75 per cent of the 
rejected castings were saved by this 
method, provided that the leakage 
was not too severe. Elliott found 


‘that the cored structure of the cast- 
. ings disappeared and_ that the 


. ¢longation increased as a result of 
__ the heat treatment at 1400° F. 


.The observations of Elliott were 
in accord with the results of earlier 
investigators who found that tensile 
strength and ductility increased in 
bronzes held for 30 min. at 1300 to 
1470° F.6 


Jenkins,* in the investigation of a 
bronze of nominal composition 8% 
per cent copper, 8 per cent tin and 
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4 per cent zinc, concluded that an- 
nealing in the range 1300 to 1455° 
F. gave increased pressure tightness 
with perceptible increase in ductil- 
ity and a: definite increase in all 
mechanical properties. Jenkins pre- 
ferred annealing at this range of 
temperature to annealing at 1000° 
F. Annealing for one hour per inch 
of thickness at a temperature of 
1400° F. was recommended. 

More recently, Fleck and Bunch5 
heat treated gun metal castings at 
1200 to 1400°F. to stop leakage. 
The sealing was reported to take 
place throughout the casting, and 
therefore was not removed in ma- 
chining. The heat treatments were 
given for 2 hours per inch of thick- 
ness in a laboratory electric furnace. 

Complete absorption of the delta 
constituent took place with a con- 
sequent decrease in hardness, but 
both the tensile strength and elonga- 
tion increased slightly. A bronze con- 
taining 3.39 per cent of zinc softened 
much less than a bronze containing 
2.39 per cent of zinc. Fleck and 
Bunch® warned that sealing would 
be successful only with good foun- 
dry practice. 


Microshrinkage in Bronze Castings 

Smith, Wiegand and Bolton ® were 
doubtful about salvaging castings by 
heat treatment. They stated that 
microshrinkage was not removed by 
fusion, but merely blocked by oxide 
scale. The original defect and weak- 
ness were believed to remain. 

It was also stated that valve 
bronze annealed at 1600° F. became 
partially fused and had low mechan- 
ical properties. Quenching from 


1000° F. proved to be harmful to 
the mechanical properties of this 
bronze. Slow furnace cooling from 
the annealing temperature was rec- 
ommended if the mechanical prop- 
erties were to be unimpaired. 
Horner and Mason,’ in a more 
recent publication, reported that 90 
per cent of a group of 150 rejected 
castings was saved by annealing for 
2 hours at 1200°F. The authors 
emphasized that leakage from foun- 
dry defects such as tears, cracks, cold 
shuts and direct inclusions could not 
be remedied. To be benefited by 
heat treatment, the casting must 
not show more than a slight “weep- 
ing” when under pressure. The pro- 
portion of castings salvaged by heat 
treatment depends to a considerable 
extent upon the skill of the foundry- 
man in properly classifying the fail- 
ure before attempting the cure. 
There is little agreement among 
the investigators as to the cause of 
improved pressure tightness of bronze 
pressure castings. Jenkins? stated 
that sealing was dependent upon, an 
increase in volume of the matrix 
resulting from absorption of the 
dendritic structure. Others have 
claimed that the segregated consti- 
tuents melt and flow into the re- 
gions of the shrinkage, thus blocking 
the interlocking channels of porosity. 
Smith, Weigand and Bolton ® be- 
lieved that the formation of oxides 
of larger specific volume than the 
base metal was responsible for block- 
ing the shrinkage cavities through 
which leakage occurred. Smith, Wei- 
gand and Bolton did not favor heat 
treatment as a means for increasing 
pressure tightness because the orig- 





Table 1 


CoMPOSITION OF MELTING CHARGES 





Heat r 
No. Cu Sn 
- Al 87.78 8.95 
A2 87.98 9.40 
A3 88.40 9.10 
A4 87.49 9.27 
A5 88.02 8.32 
B 87.36 4.80 
C1 ‘$8.50 "5.99 
C2 . 88.41 5.28 
C3 87.15 6.51 
Di 85.65 5.11 
D2 84.58 4.89 
D3 84.76 5.18 
E 88.05 6.09 
*Zine by difference. 
OCTOBER, 1945 


Elements, per cent 





Zn* Pb Ni 


3.17 0.10 — 
2.62 — iam 
2.36 0.14 -- 
3.11 0.13 — 
2.85 0.08 0.78 
2.00 0.95 4.89 
3.82 1.69 -- 
3.83 2.48 _ 
4.53 1.81 —_ 
3.76 5.84 — 
4.91 5.62 —_ 
4.82 5.24 —_ 
2.81 _— 3.05 





inal weakness of the metal was be- 
lieved to remain although the poros- 
ity might no longer be sufficiently 
open for leakage. 

In the present investigation, 34 
bushings of gun meta], valve bronze 
and hydraulic bronze were cast in 
a manner intended to produce leak- 
age in a hydraulic pressure test? The 
pressure at which the bushings be- 
gan to leak was recorded after vari- 
ous sealing experiments. The changes 
in microstructure and mechanical 
properties resulting from heat treat- 
ment were also investigated. 


Experimental frocedure 

(a) Foundry Procedure. The melt- 
ing charges consisted of either Grade 
A copper, zinc, Straits tin and lead 
of high purity or selected scrap of 
known composition from the foun- 
dry of the Naval Research Labora- 
tory (Table 1). The charges were 
melted in a 210-lb clay-graphite 
crucible in a lift coil induction fur- 
nace. The virgin copper or the 
selected scrap was melted under a 
charcoal cover in order to prevent 
excessive oxidation of the metal. 


When the charge had become 
molten, two ounces of phosphor- 
copper (15 per cent phosphorus) 
per 100 lb. of metal served for de- 
oxidation before making the addi- 
tions of alloying elements. The tin, 
lead and zinc, with necessary com- 
pensation for melting losses, were 
then added in that order, and the 
addition of two or more ounces of 
phosphor-copper was made before 
casting. The bronze was intention- 
ally cast at a high temperature, close 
to 2280° F., in order to increase the 
likelihood of porosity. 

The molds were made from 
Albany green sand (Grade 00) con- 
taining from 7 to 8 per cent mois- 
ture. The molds were allowed to air 
dry at least 24 hr. before casting. 
The bushings were cast with two in 
each mold and were bottom gated 
(Fig. 1). 

Thirteen gun metal, 14 valve 
bronze and 12 hydraulic bronze 
bushings were poured from the same 
temperature (2280°F.) with the 
same gating and risering practice. 
The standard cast tensile test cou- 
pon (Type 10A of ND Specifica- 
tion 46 M6g) was used for deter- 
mining the mechanical properties of 
the three compositions. 

(b) Machining of Bushings. The 
“skin effect” of each alloy was in- 
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Fig. 2—Castings prepared for determining "skin effect’ on pressure tightness, (left) 
inside and outside surfaces machined, (center) inside surface machined, (right) as-cast. 


vestigated by (1) pressure testing 
in the as-cast condition, (2) with 
the inside surface machined, and 
(3) with the outside surface ma- 
chined, approximately 1/16 in. be- 
ing removed in each instance. A rim 
was machined on the ends of the 
bushings in order to fit the hydraulic 
tester. 

The inside and outside diameters 
of the rim correspond to the 
diameters of the finished bushings, 
The inside diameter was 2-7/32 in., 
the outside diameter was 2-9/16 in., 
and the overall length of the bush- 
ings was 4-14 in. (Fig. 2). 

The highest test pressure for the 
bushings was 750 psi. This pressure 
was maintained for 5 min., and if no 
weeping occurred the bushings were 
considered pressure tight. 

(c) Heat Treatment. The heat 
treatments were carried out in air, 
hydrogen, or oxygen-rich air atmos- 
pheres in a muffle furnace. The 
bushings with machined surfaces 
and the test bars with as-cast sur- 
faces were placed in the furnace at 
room temperature, heated to the de- 
sired temperature, held for the de- 
sired length of time and then furnace 
cooled. Measurements of the diam- 
eters of the bushings were made 
following the heat treatments be- 
cause of the possibility of dimen- 
sional changes. 

In, annealing the bushings in the 
hydrogen atmosphere, calcium chlo- 
ride was used to absorb the water 
vapor and copper gauze at 842°F. 
(450° C.) was used to remove the 
oxygen in the hydrogen. In anneal- 
ing the bushings in the oxygen-rich 
air, no attempt was made to remove 
the impurities in the oxygen. 

Two manometers were placed in 
the system, one in the oxygen line, 


and one in the compressed air line 
in order to admit the respective 
gases at equal pressures. This re- 
sulted in a mixture of constant com- 
position entering the box in the fur- 
nace. The gas entering and leaving 
the furnace was analyzed with an 
Orsat apparatus. The gas sample 
taken at the inlet contained 43.6 
per cent oxygen and the sample 
taken at the outlet contained 39.0 
per cent oxygen. The rate of flow 
was approximately 100 ml. per min. 

(d) Micro-examination. The 
change in microstructure with heat 


treatment was investigated by heat- 
ing samples of gun metal, valv: 
bronze and hydraulic bronze a 
1350° F. for 15 and 30 min., anc 
at 1400° F. for one hour. The speci 
mens were heated with the furnac« 
held at temperature and furnac 
cooled, then cut in half and polishe: 
on the freshly cut surface. They 
were etched with ammonium hy- 
droxide and hydrogen peroxide fo!- 
lowed by ferric chloride and <!coho' 
The photomicrographs were taken 
at 75 diameters. 

Bushings failing at less than 25 
lb. pressure were broken apart near 
the place of leakage. The inside sur- 
faces of the shrinkage cracks were 
then examined at 75X magnifica- 
tion. Cross sections of bushing E-1 
of Group 1 taken through the re- 
gion of failure were projected on a 
ground glass screen for measurement 
of the widths of the shrinkage cracks 
and observation of the internal 
oxidation. 

(e) Mechanical Tests. Unma- 
chined coupons for tensile test bars 
were heat treated at the same time 
as the specimens for micro-examina- 
tion and bushings for the sealing 
treatment. The tensile bars were of 
standard 0.505 in. diameter and 





Table 2 


CHANGES IN MECHANICAL PROPERTIES OF GUN METAL, VALVE BRONZE AND 
HyprRAULIC BRONZE WITH ANNEALING AT 1300 To 1400° F. 


Tensile Heat *Tensile 


’ Specimen Treatment 
HyYpDRAULIC BRONZE 
D1 34,775 
29,400 
35,600 
34,100 
32,700 
34,225 
VALVE BRONZE 
C2 36,600 
35,800 
36,600 
36,750 
35,850 
37,400 
Gun METAL 
A3 44,000 
42,850 
46,650 
46,500 
44,400 
43,400 


Strength, psi. Strength, psi. 


Brinell 
Hardness, 
500 kg. 30 sec. 


Elongation, 
Yield per cent 
in 2 in. 


15,400 31.5 
15,100 18.0 
15,500 35.5 
15,300 29.5 
15,800 25.5 
15,425 28.5 


18,100 30.55 
17,800 29.0 
18,200 36.5 
17,250 38.4 
17,000 31.7 
16,500 39.7 


21,250 34.5 
20,375 28.5 
22,150 46.0 
20,400 48.5 
19,000 52.5 
19,000 46.0 


*Key to Heat Treatment—1. As Cast. 2. 1350° F. for 15 min. in air. 3. 1350° F. 


for 30 min. in air. 4. 
1400° F. for 2 hr. in O2 atmosphere. 


1400° F. for 1 hr. in air. 5. 


1400° F. for 3 hr. in He. 6. 
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Table 3 
RELATIVE PRODUCTION OF. Porous CASTINGS FROM THREE ALLOys 


Bushings 
Alley Cast 
Gua metal 13 
Valve Bronze 14 
Hydraulic Bronze 12 


Porous 
Leakers Castings, 
(Machined I.D.andO.D.) percent 


12 92.5 
11 78.5 
8 66.7 





2-in. gauge length. The elongation, 
yield strength at 0.5 per cent offset, 
tensile strength and Brinell hardness 
are given in Table 2. 


(a) Foundry Practice. To pro- 
duce castings with the type of defect 
which would permit sealing by heat 
treatment, the foundry practice was 
chosen so as to give defective bush- 
ings. For the present purposes, per- 
fect castings as well as those with 
gross defects were discarded. The 
high pouring temperature, bottom 
gating and 8 per cent of moisture in 
the molding sand generally gave the 
desired degree of porosity. The rela- 
tive difficulty in making porous cast- 
ings of the three alloys is shown in 
Table 3. 


It is apparent that hydraulic 
bronze has the least tendency to 
leakage. Although 31 leaky castings 
were produced, less than half of 
these contained the “weeping type” 
of leakage suitable for sealing by 
heat treatment. Three nickel-tin 
bronze cylinders were also included 
in the present investigation in order 
to test the possibility of sealing this 
composition of bronze. 


(b) Effects of Heat Treatment on 
Pressure Tightness. The available 
bushings were divided into two 
groups for testing. The first group, 
consisting of gun metal and the 
nickel-tin bronzes, was machined in- 
side and out before testing. 

The second group, made up of 
gun metal, valve bronze and hydrau- 
lic bronze, was tested first as cast in 
order to investigate the influence of 
the oxidized skin before machining 
the inside and then the outside 
diameters. The subdivision of the 
bushings of each group on a basis 
of composition was intended to re- 
veal possible differences in the ten- 
dency to seal by heat treatment. 

In Table 4 the bushings of Group 
1 show that partial sealing by heat 
treatment has been confined largely 
to the outside layers of the bushings. 
Although the average pressure tight- 
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ness has increased more than 100 
per cent by annealing at 1350° F. 
and 1400° F., this means little from 
a practical point of view because a 
light polishing with emery cloth was 
sufficient to remove the thin layer 
of pressure-resistant oxide. 


The reason for the average pres- 
sure of column 4, (Table 4) being 
below the average pressure of the 
machined bushings of column 1 is 
explained by the tendency of the 
machine tools used in preparing the 
specimens to drag metal into the 
openings of shrinkage cavities. 

This mechanical obstruction was 
removed by the oxidation in treat- 
ments 2 and 3. Heat treatment in 
dried H, caused a further drop in 
pressure tightness because oxides 
occurring in shrinkage cavities were 
reduced to pure metals having con- 
siderably less volume than the oxides. 

Reheating in an oxygen-enriched 
atmosphere for 3 hr. did not repair 
the damage done by hydrogen treat- 
ment. However, the longer time of 
treatment and higher concentration 
of oxygen in treatment 6 gave 


greater penetration, as shown by 
moderate decline in average pressure 
when the oxide scale had been re- 
moved (Table 4). 

The bronzes of Table 5, in gen- 
eral, had a dense, pressure-tight skin 
which gave a fair degree of pressure 
tightness in the as-cast condition. 
The following variations in treat- 
ments gave results somewhat differ- 
ent from those in Table 4. Longer 
time at temperature gave higher 
pressure tightness. Annealing for 3 
hr. at 1400° F. appeared to give no 
better results than annealing at 
1300° F. for the same length of time. 


Distortion of Thin Sections 

In fact, annealing at the higher 
temperature may have been danger- 
ous because of distortion of thin 
sections. The bushings annealed at 
1400° F. had variations of diameter 
of approximately 0.005 in. The re- 
moval of the oxide scale did not 
result in any appreciable loss in pres- 
sure tightness following the longer 
annealings at 1300° F. 

The hydrogen treatment also did 
not prove so detrimental. However, 
none of these results can be ac- 
cepted as favorable, because the 
bronze is still mechanically very 
weak. The regions where leakage 
had previously taken place still pos- 
sessed porosity easily visible at 75X 
magnification. The fracture of the 
porous bronze had a reddish dis- 
coloration. 

The hardness remained lower in 
regions of leakage than in surround- 





Table 4 


HIGHEsT PRESSURES FOR No LEAKING OF BRONZE BUSHINGS 
(PressurE HeEtp 5 Min.) 


Group 1. 
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Bushing As 
Number Machined 15 min. 1 hr. 
Al-1 50 170 100 
Al1-2 100 200 300 
Al-3 120 400 200 
Al-4 300 400 600 
Al-5 25 150 300 
Bi 300 750 750 
B2 250 400 750 
E-1 50 125 100 
A5-1 100 300 320 
Avge. Pressure 144 322 380 


*Not heat treated further. 


Pressures, psi. 


1350° F., 1400° F., 





que 5 6 7** 


1300° F., 1200° F., 
Hydrogen Oxygen 
Oxygen Atmos- Atmos- Oxygen 
Scale phere, phere, Scale 
Removed 3 hr. 3 hr. Removed 


0 0 5 10 
25 5 6 25 
25 10 sd 50 
40 5 75 
35 20 75 

150 25 350 
50 25 200 
25 Tt —_— 
25 10 25 
42 12 101 


*#QOxide scale removed by polishing with emery paper. 


¢Sectioned for photomicrographs. 








ing regions of the surface which 
were pressure tight. At many places 
the difference in hardness was 
twenty to thirty Brinell (converted 
from Rockwell E), and with Brinell 
hardness of ‘60-70 numbers this 
means that a’ major percentage of 
hardness has been lost through the 
defectiveness of the material. Low 
hardness of bronze is an indication 
of unsoundness. 

As further indication that sealing 
is a process of oxidation, two bush- 
ings, as-cast, were annealed in 
hydrogen without previous heat 
treatment in an air or oxygen-rich 
atmosphere. The pressure tightness 
was found to be the same or less 
when retested after this treatment. 


Changes in Microstructure 

(c) Microstructure. The disap- 
pearance of the cored structure and 
the delta constituent on annealing 
for various periods of time are the 
most significant changes in the 
microstructure. The grain size was 
unchanged by the heat treatments. 
In general, the delta constituent dis- 
appeared after one-quarter hour and 
the dendrites after one hour at tem- 
perature (plus slow heating and 
cooling), as shown in Fig. 3. 

There was little difference in the 
appearance of the structure of gun 
metal, valve bronze, and hydraulic 
bronze after one hour of annealing. 
The dendrites and the delta phase 
had been, dissolved in the matrix of 
alpha solid solution. The black areas 
_ in the gun metal are porosity and 
in the hydraulic bronze both poros- 
ity and lead particles. 

The microstructure of a bronze 














Fig. 3—Change of microstructure of composition "G" with heat treatment. (1) As-cast. 


(3) Heat treatment at 1350° F. for 15 min. 


(3) Heat treatment at 1350° F. for 30 min. 


4) Heat treatment at 1400° F. for one hr. Magnification, 75X. Etchant, NH,OH-H.O, 
and alcoholic solution of FeCls. Specimens heated slowly’ to temperature and cooled 
slowly in furnace. ‘ 


_which leaks under pressure is the 


same as that of any other bronze 
except for the presence of porosity. 
A photomicrograph of specimen E-1 
of Group 1 (Table’4) which leaked 
at a pressure of 25 lb. showed that 
the microshrinkage cracks are from 
0.01 to 0.05 in. wide (Fig. 4). 





Since the sample was not etched, 
it is possible to identify the fringe 
along the edges of the cracks as an 
oxide layer. In this bushing the 
cracks were too wide for the oxide 
to fill the gap, and sealing by heat 
treatment was not effective. 

(d) Mechanical Properties. The 
mechanical properties of sound ten- 
sile bars were little changed by the 


heat treatment, with the exception 
of the decrease in hardness which 
coincides with the disappearance of 
the delta phase after about 15 min. 
of annealing at 1350 to 1400°F. 
The hardness of gun metal, valve 
bronze and hydraulic bronze speci- 
mens generally decreased by 10 to 
15 points Brinell (500-kg. load). 
Gun metal specimens increased in 
tensile strength from 44,000 to 46,- 
500 psi., and in elongation from 34.5 
to 46.0 per cent after being annealed 
in air for one hour at 1400° F. Addi- 
tional annealing of gun metal speci- 
mens produced slight decreases in 
tensile strength and yield’ strength. 
Annealing sound tensile bars of the 
three bronzes in hydrogen and oxy- 
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Table 5 


Hicuest Pressure ror No Leakinc or Gun METAL, VALVE BRONZE AND 
Hyprautic Bronze BusHincs (Pressure Hetp 5 Min.) 
Group 2. 


Pressures, psi. — 
2 3 + 5 6 7 8 
ied: dees Po Ba. 
. chined, chined, en roge 
Bushing Inside Outside Seale yong 
Number Diam. Diam. Removed phere 
A2-1 50 








1200° 


1300° 
v.. F 
3 hr. 


3 hr. 


1400° 
F., 
3 hr. 


620 700 700 700 — 
A2-2 75 180 240 300 100 75 


A2-3 750 700 750 750 450 
Cl-1 - 750 200 100 250 100 
C1-2 150 200 200 220 120 
C1-4 , 750 200 200 190 _ 
Di-1 750 750 750 750 300 
D1-6 750 750 750 750 100 


Average 


Pressure 503 468 469 464 277 





























gen produced little effect on the 
mechanical properties (Table 2). 
Valve bronze and hydraulic bronze 
specimens were much less affected 
by the annealing treatment than was 
the gun metal. 


Conclusions 

The pressure tightness of leaky 
bushings of gun metal, valve bronze 
and hydraulic bronze was improved 
when they were annealed for 3 hr. 
at 1200 to 1300°F. in an air or 
oxygen-rich air atmosphere. No seal- 
ing whatever took place in a hydro- 
gen atmosphere. 

When bushings previously im- 
proved in pressure tightness by an- 
nealing in the oxygen-rich air were 
re-annealed in hydrogen, the pres- 
sure tightness decreased by 25 to 50 
per cent. Removing the outer layer 
of oxide scale after sealing in air 
did not cause appreciable loss in 
pressure tightness provided that the 
bushings were annealed for 3 hr. at 
the necessary temperature (Group 
2, Table 5). 

The bronze specimens used in this 
investigation were sealed by the 
formation of oxides of larger specific 
volume than the base metal. The 
oxide layer on the inside of fine 
shrinkage cracks tended to close the 
openings provided that the cracks 
were of sufficient fineness. The ten- 
dency for leakage of unsound bronze 
may become serious after several 
years of service, and the wear re- 
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Fig. 4—Photomicrographs of bronze casting (Specimen E-1, Group |, Table 4) showin 


microshrinkage. 


Heat treatment—! hr. in air at 1400° F. Cross-séctioned and polished. 


Unetched. 75X. (From two different locations of same: specimen.) 


sistance of moving parts is certainly 
lower with unsound metal. 

The short-time pressure test at 
room temperature is not equivalent 
to conditions of service, which in- 
clude the factors of corrosion, abra- 
sion, application of stress, wear and 
changes in temperature. It is be- 
lieved that the annealing of leaky 
bronze castings to improve pressure 
tightness should be exercised with 
care until such time as information 
may be obtained over a period of 
years on the performance of sealed 
castings in various services. 
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Raybestos Receives Award 
From Army-Navy Officials 


OR meritorious service on the 
production front, The Manhat- 
tan Rubber Mfg. Div., Raybestos- 
Manhattan, Inc., Passaic, N. J., has 
been rewarded, for the third time, 
with the Army-Navy “E” award. 
The company was presented the 
original award in October, 1943, at 
which time the company was céle- 
brating its 50th anniversary. 
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Plant Management's Part In 


INDUSTRIAL ENGINEERING PROGRAMS 


Complete understanding is necessary for the success of industrial programs. 


r NHE borderline band between 
' profit and loss is but one cent 
wide. The boundary between 
success and failure in business is, 
perhaps, no wider. Inevitably, the 
success of a company is reflected in 
its ability to make a profit. 

There is no: royal road to insure 
this objective, but in the intelligent 
use of industrial engineering, many 
large companies and many small 
companies have found the way to 
produce at 5, 10, or 15 per cent less 
cost. However, the cold fact re- 
mains that many other firms which 
turn to engineering management fail 
to make the program click. 

What is Industrial Engineering? 
The scope of industrial engineering 
is broad and varied. There is no 


By Wally E. George, Account Manager, 


Booz, Allen & Hamilton, 


Chicago 


universally accepted definition for 
it. It means, to some, time study 
engineering, and to others, wage in- 
centives, standards, layout, methods, 
cost control, production planning, or 
even the whole field of scientific 
management. One defines it best by 
listing the work or functions which 
it is desired to embrace and then 
establishing a staff to carry on the 
designated work. 

Just as the military has staff and 
line departments, so too should in- 
dustry. In the foundry the line was 
from president on down to oper- 
ating manager, superintendent, gen- 
eral foreman, foreman, and gang 
boss; they aid in holding the line. 

The staff departments, when set 
up as such, generally are the metal- 


lurgical or the laboratory, the per- 
sonnel, the production control, the 
plant engineering, and sometimes 
the industrial engineering. 

Old-line foundry management did 
not believe in having staff functions 
separated from line control. The 
superintendent ran everything. The 
head melter did what metallurgy 
the shop required. The foundry fore- 
man ran the scheduling from an 
envelope in his hip pocket. 

He or his assistant foreman did 
their own hiring and firing. If they 
chose to have piece rates, they set 
them from experience. The master 
mechanic did whatever engineering 
or construction jobs there were to 
be done. 

With the growth of multi-plant 


@ Whole-hearted cooperation between operating 
organization and staff technical specialists 's 


necessary for the success of any industrial engi- 


neering program. 


The many new and compli- 


cating factors confronting the postwar foundry 
require the adoption of a planned program and 
intelligent use of the engineering staff. 
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companies came staff management. 
World War I and the booming 
‘Twenties saw many foundries setting 
up staff departments. Some suc- 
ceeded—many failed. There were 
frequent skirmishes between staff 
and line men for authority. The staff 
man was an outsider and when, as 
too often happened, his work was 
passively: resisted by the old timers’ 
clique, it fell flatter than a pancake. 

Industry Needs Engineering Con- 
trol. Management is no longer the 
simple matter of making and selling 
castings at 20 per cent over cost that 
it once was. New laws have com- 
plicated matters. Labor legislation, 
the advent of the mass union organ- 
izations, the rising tide of taxes of 
all varieties, the specifications for 
alloyed metals, the demand for x-ray 
and magnetic particle examinations 
for defects, and the mechanization 
of the industry are but a few reasons 
why a plant or company of any size 
today has been forced to come to 
staff departments manned by tech- 
nical specialists. 


Sheer tragedy lies in a foundry’s 
failure to make intelligent use of the 
engineering technicians it employs. 
C. T. Kettering has likened the hir- 
ing of a research man into an old-line 
organization to the tossing of Daniel 
into a den of lions. The Lord saved 
Daniel, but most of the staff men in 
foundries, unfortunately, are not 
possessed of Daniel’s religious fervor 
or indispensability. To make a bad 
pun, they are devoured by the lines 
before they get started. 


Staff and Line Cooperation 


This is all very expensive on the 
industry. There is so much that the 
technical man can do. There is so 
much to be done to keep a foundry 
in a competitive position. A way 
must be found to get the staff on a 
proper footing so that the friendly 
cooperation of the line will assure 
success of the whole profit control 
program. 

How Much Industrial Engineer- 
ing for the Foundry? The foundry 
program of industrial engineering 
should be threefold: 

1. There is the program of prep- 
aration. The equipment, the layout, 
and the methods all must be studied. 
Greater production per man hour 


~~. 


This paper was secured as part of the 
1945 “Year-’Round Foundry Congress” 
and is sponsored by the Job Evaluation 
and Time Study Committee of A.F.A. 
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with less physical effort and in better 
surroundings must be achieved for 
every operation. 

Engineering analyses when com- 
bined with the practical experience 
of the man running the operations 
can do wonders, whether the work 
be of a production or jobbing type. 

2. There is the standards program. 
Standards call for standardization 
of every operation. Standard prac- 
tice data for speeds, feeds, number 
of jolts, temperatures, sand mixtures, 
baking times, gating and risering, air 
pressures, flask sizes, use of chills, 
finish and inspection requirements 
are but a few of the items that 
standardization can help. 


Operating Standards 


If the foundry management does 
not provide these operating stand- 
ards for its line supervisors, it can 
never hope to produce uniform 
quality or to keep defective work 
under control. If one way is better 
than another, management should 
see that every foreman knows and 
teaches that method. 


After the right layout and method 
are devised, motion study comes in 
to further simplify the work or 
human effort. The one best way 
must be set as the standard, and the 
proper time for it must be estab- 
lished either by time study or by 
time-studied standard data and 
figures. 

Wage incentives are needed,’ be- 
cause a good man working hard can 
exceed a fair standard by 20 to 30 
per cent and deserves a 20 to 30 per 
cent reward for such output. 

Cost standards are another part 
of the standards program. Good 
management should be able to tell 
its supervisors the proper cost for 
any operation. If it cannot do so, 
it cannot fairly tell when a foreman 
is making a real success of his job. 

Cost standards should be estab- 
lished to provide a comparison for 
dollar spent for labor, material, and 


expense under all conditions and for 
all classes of work. 

3. There is the program of. cost 
control. Good standards, adequate 
incentive plans, and proper cost con- 
trol budgets provide management 
with tools for knowing where they 
are going profit-wise. Labor needs 
can be forecast based on tomorrow’s 
schedule. 

Actual labor used can be com- 
pared to standard for yesterday’s 
performance and for last week’s. 
Labor costs and all other elements 
of expense can be compared weekly 


‘or monthly as preferred. 


The line supervisor must be the 
manager of his department. He 
spends money every time he signs a 
labor ticket or a material requisition. 
He must know what he spends and 
how this total stacks up against what 
he should be spending. Unless man- 
agement can tell him this, they can- 
not expect him to contribute in- 
telligently to the profits program. 

Every management should be able 
to estimate its cost before it takes 
an order. The easiest and quickest 
way to go broke is to sell at or under 
the competitor’s price without know- 
ing if the price is right or if one can 
produce as economically as can his 
competitior. The scores of foundries 
which go broke every year attest to 
the danger of this sales-pricing 
method. 


Cost Accounting System 

Accurate estimating of expected 
costs before a bid or price is ever 
made is the answer. The ‘sound 
foundry estimate should come as a 
combination of careful planning for 
the equipment and the operations, 
coupled with the determination of 
the probable output per man hour, 
sound prediction of scrap losses, plus 
proper application of metal costs and 
overheads for departments and for 
plant-wide expense. 


The industrial engineer should ° 
steer every estimate and compile it, 
but it must meet with the approval 
of the planning group and of the 
superintendent. 


Good profit control demands an’ 
accounting system which makes 
profit figures readily available during 
a run as well as at its conclusion. 
The industrial engineer should have 
access to all actual cost data and be 
able to turn out comparative cost 
figures that parallel his estimate at 
any time the management, the sales 





department, or works manager re- 
quire information as to the status of 
a job or order. 

A foundry seldom makes money 
by accident. Eternal vigilance and 
constant cost comparisons with the 
standards or the estimates are 
powerful elements of profit control. 


How to Correlate Staff and Line 
Operations. To attempt to jam a 
time study or wage incentive pro- 
gram down a foundry foreman’s 
throat is futile. Passive resistance on 
his part is such a strong and yet so 
subtle a weapon that he can render 
the best of engineering programs 
valueless. 

Unless the foreman can under- 
stand the program and can appreci- 
ate its need, one should either give 
up the program or change the fore- 
man. This is harsh advice but is 
seriously given and with an idea to 
economy of time and expense. 

Definitions help. Delineation of 
authority between staff and foreman 
in a single-plant company, or be- 
tween general office staff and the 
works managers in a multi-plant 
company is highly essential. The 
foundry manager has a right to feel 
that he is running every man in his 
plant and that all plant staff men 
are his own staff. 

He is, therefore, vitally concerned 
with programs, plans, and installa- 
tions on which his staff work. He 
wants no cut and dried incentive 
plans or control media foisted on his 
organization until he can review and 
test them in the light of what is 
sound or beneficial for his men and 
his foundry’s operations. 


Planning the Program 

Best way, then, to begin any staff 
program is to plan it out all very 
carefully with the men who must 
help make it work. If in a single- 
plant company, the operating head, 
the plant manager, the superin- 
tendent, the controller, the person- 
nel man, and the industrial engineer 
or staff head all should participate. 

If in a multi-plant company, the 
operating vice-president, the con- 
troller, the personnel director, the 
chief industrial engineer, and the 
works managers of all plants con- 
cerned should take part. 

Plans under consideration should 
be considered and tested from 
numerous angles. How would they 
affect the workers and the foreman; 


32 


what new records would be re- 
quired; what of production; what 
about costs of installation and oper- 
ation; how about the profit angle? 
Sound planning of this nature 
takes time. Any foundry can im- 
prove its employee relations if it 
studies and analyzes its whole wage 
administration program with an eye 
to coming abreast of the times. 
Necessary, or at least extremely 
helpful, are frank and open state- 
ments of policy, the preparation of 
an employees’ manual, the adoption 
of an evaluated wage schedule, the 
issuance of a clear-cut statement or 
explanation of any new or old in- 
centive plan, and the undertaking 





of broad educational or training 
plans to acquaint both supervision 
and workers alike with the objectives 
of management. 

This sounds like a big mouthful, 
but the preparation and explanation 
of such a broad program will force 
management to correct inconsist- 
encies in operations and policies, and 
will return healthy dividends. Best 
of all, the work bridges the hereto- 
fore uncrossable gulf between line 
and staff, sets them to pursuing a 
common goal, with a mutual respect 
each for the other. 

From understanding comes co- 
operation and cooperation points the 
way to success. 





PEARL HARBOR 
Foundrymen Pay 


EMBERS of the Non-ferrous 

Division might possibly recall 
the paper presented before the 1938 
convention written by T. C. Bunch 
and H. Fleck, then foundry super- 
intendent (master molder) and 
junior metallurgist, respectively, at 
the U. S. Navy Yard, Pearl Harbor, 
Hawaii. This paper can be found 
in the A.F.A. TRANsAcTIoNns, Vol- 
ume 46 (1938) and is entitled “Heat 





T. C. Bunch 


Treating Zinc Bronze Pressure Cast- 
ings to Close Leakage.” When the 
July, 1945, issue of The Foundry 
appeared with an account of the 
Pearl Harbor foundry work, a letter 
was written to Mr. Bunch from the 
A.F.A. office, and in the reply Mr. 
Bunch refers to having served his 
apprenticeship under J. C. Pendle- 
ton, master molder, Norfolk Navy 
Yard, and Stanley W. Brinson, who 
succeeded Mr. Pendleton as master 
molder. Mr. Pendleton, one of the 
first directors of our Chesapeake 
chapter, is now head of the foundry, 
Newport News Shipbuilding Co., 


Tribute to A.F.A. 


Newport News, Va. Mr. Brinson is 
master molder at the Norfolk Navy 
Yard, Norfolk, Va. Mr. Brinson is 
an A.F.A. Honorary Life Member 
and our members will remember 
him for his valuable papers of 
foundry work. 


Praises Papers 
Mr. Bunch in his letter pays high 
tribute to the A.F.A. for its influ- 
ence in furthering war work, as fol- 
lows: “I would like to express my 
appreciation for the help and in- 
struction received through the vari- 


’ ous papers of the Association. There 


is no measuring stick applicable, but 
we all know that the war effort has 
been aided immeasurably and that 
the quality of foundry products has 
been greatly improved by dissemi- 
nation of information contained in 
the various papers presented. We 
have developed quite a few changes 
in orthodox practices out here and 
hope that we may have the neces- 
sary time to prepare a paper in the 
not too distant future.” 





S. W. Brinson 


J.C. Pendleton 
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Industrial Status of 


PRECISION CASTINGS 


NOR some reason it seems that wan By Capt. W. A. Morey, 


every time a new process is > Chicago Ordnance District, 


discovered its advantages and Chicago 


possible applications are greatly ex- 

aggerated until it is fairly well along © Sixteenth Century art castings and Twentieth Cen- 

in development. Precision casting is tury gun parts produced by the same basic process. 

no exception to this rule. Developments in the precision casting process have 
Precision casting or investment made possible volume production of small, intricate 

casting, according to some people, is parts allowing almost unlimited choice of materials. 


a new process which will, in the near 
future, undoubtedly make all foun- 
dries and machine shops obsolete. 
This is, of course, basically untrue 
since precision casting at the mo- 
ment applies only to a relatively 
limited field and is most emphatical- 
ly not a cure-all. 

Some of the confusion apparently 
has arisen from what appears to be 
rather loose use of the words “in- 
vestment casting” and “precision 
casting.” To get a little closer to bed- 
rock, the author proposes, at least as- 
a, starting point, some definition of 
just what these terms mean. 


Investment Casting 

The word “investment,” in addi- 
tion to involving those mysterious 
and profound transactions which will 
undoubtedly make our fortunes, also 
means covering or enrobing, and it 
is the custom of the dentist or 
jeweler to refer to a one-piece cera- 
mic mold as an investment, since it 
completely. covers the pattern and 
has no line of separation, i.e., no 
cope and drag. 
- Investment casting, therefore, 
should be defined as a metal-casting 
process employing an expendable 
pattern in conjunction with an un- 
parted or one-piece mold. Precision 
casting is a refinement of investment 
casting wherein through certain 
techniques the resultant metal cast- 
ing is held to tolerances not exceed- 


Fig. I—Example of Sixteenth Century cast- 


ing by the investment molding presen. 
j (Courtesy Art Institute, Chicago) 
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Fig. 2—Molding (left) and assembly (right) of the expendable pattern. 


ing plus or minus five thousandths of 
an inch and having a surface finish 
at least “CF” or better. These defini- 
tions are admittedly open to consid- 
erable criticism and improvement, 
but they help to clear up some of 
the existing confusion. 

Investment casting and, to a cer- 
tain extent, precision casting, is one 
of the very old brand-new arts. Ac- 
tually, Cellini in the Italian Renais- 
sance period used investment casting 
to produce several of his art objects, 
such as “Perseus with the head of 
Medusa” (Fig 1). Since it was used 
for statuary, it must have had a cer- 
tain amount of precision, although 
probably not as close as we ‘would 
demand today. 


It is doubtful that the process ever 
completely disappeared, and it is cer- 
tain that for some time past it has 
been employed by both dentists and 
jewelers, particularly the former, to 
form low-melting-point metals into 
precise but irregular shapes. 

Prior to the war, certain of the 
dental technicians had been working 
with the casting of non-ferrous alloys, 
such as Co-Cr-Mo alloy, and had 
been able to cast this material suc- 
cessfully into precision shapes re- 
quired in dentistry. 

Since Co-Cr-Mo alloy has a melt- 
ing point of slightly over 2400° F., it 
was obvious that the process was get- 
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ting out of the lower-melting-point 
phase and approaching steel-casting 
temperatures. Although the process 
itself will be covered in greater de- 
tail later in the paper, a brief review 
of the general procedure in making 
investment castings is in order at this 
point. 


Forming the Pattern 

The first step is to ‘accurately form 
the pattern of some material, such 
as wax, plastic or low-melting-point 
alloy, which can be melted or burned 
completely out of the mold and hav- 
ing no residue (Fig. 2). All three 
types of patterns are in use today, 
wax being the most popular at the 
moment. 


These patterns are then attached 
to sprues, runners, and a button or 
entrance gate and coated by dipping 
or spraying witha primary invest- 
ment (Fig. 3), which normally con- 
sists of a finely divided sand with a 
binder and -other materials. Other 
processes do not employ a primary 
investment, as will be seen later. 

When the primary investment has 
set, the pattern is attached with the 
entrance gate downward to a metal 
or rubber plate, and a container, 
usually of stainless steel, telescoped 
over the pattern. An investment ma- 
terial is then poured into the con- 
tainer (Fig. 4) and _ thoroughly 


tamped to settle the investment ma- 
terial closely around the pattern. 


This investment material consists 
of a ceramic aggregate, usually sand 
and/or grog, together with a binder 
having good refractory characteris- 
tics, such as tetraethyl orthosilicate, 
which upon ignition forms a network 
of SiO, binding the grains together. 
After tamping this material is al- 
lowed to dry for varying periods of 
time, depending upon the technique 
employed, and is then placed in an 
oven or steam bath which melts out 
or vaporizes the pattern. 


Heating the Mold 

Since the next step is to heat the 
mold to temperatures in excess of a 
1000° F., the product will be a cera- 
mic mold without any parting line 
and having a perfectly formed cavity 
which was formerly occupied by the 
expendable pattern. The molds are 
placed in a casting machine while 
hot and molten metal of the proper 
temperature is forced into the cavity 
under some type of pressure, this 
pressure being generated by air (Fig. 
5), by centrifugal force or, in the 
case of ordinary investment casting, 
by static head only. 

The metal is allowed to solidify 
under pressure, permitted to cool 
and subsequently the ceramic mold 
is broken away from the casting. The 
castings are then cut from the sprues, 
visually inspected, sand _ blasted, 
cleaned, x-rayed, etc. If properly 
cast, substantially no machining 
other than removal of the sprue is 
necessary. 

The impetus given to this process 
by the war has been enormous. It is 
believed that the Air Corps was the 
first of the Armed Services to be- 
come interested in the process due 
to the urgent need for large quanti- 
ties of turbosupercharger blades, 
which must be made of heat-resistant 
alloys difficult if not impossible to 
machine. 

Much credit is due to companies 
which worked on this process and 
solved its problems over the trying 
years we have seen. Suffice it to say, 
however, that the production is go- 
ing forward on a large scale and is 
meeting our needs at costs which im- 
mediately prior to the war were con- 
sidered practically impossible. 

The Ordnance Department hav- 
ing somewhat similar problems was 
also greatly interested in precision 
casting, but its requirements natur- 
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ally differed from those of the Air 
Corps. Ordnance was interested pri- 
marily in the casting of many differ- 
ent intricate parts from SAE and NE 
alloys, which proved to be the most 
difficult of all to cast. 

The non-ferrous alloys appeared 
to be non-corrosive to the molds em- 
ployed and fairly easy to cast, but 
the SAE steels, including the high- 
and low-carbon steels are highly 
corrosive and very difficult to handle. 
However, by careful control of the 
materials, times, temperatures and 
pressures employed, Ordnance was 
able to obtain from various suppliers 
certain steel parts for testing. 

At first the test results were erratic 
because of lack of adequate control 
in the casting process, but as these 
problems were more clearly under- 
stood control improved and with it 
the consistency of results. 

A little over a year ago, it was felt 
that the process had progressed far 
enough to warrant comprehensive 
tests on certain small, intricate parts 
needed by Ordnance. At that time 
it appeared that the vendors were 
able, within reason, to produce cast- 
ings of 4140 and other similar alloys 
on a production basis to tolerances of 
the order of three thousandths of an 
inch and having an “f” finish. 

Although there had been previous 
test work conducted on various parts 
for cannon breeches, the carbine was 
selected for test purposes since it was 
perhaps better adapted to precision 
casting and made in quantities suffi- 
ciently large to give an overall pic- 
ture. The results of these tests were 
quite surprising. 

Most of us are familiar with the 
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Fig. 3 (below)—Applying primary investment by spray method. 
Fig. 4 (right)—Pouring investment slurry around pattern. 






































carbine and realize that many of the 
parts are quite highly stressed. Cer- 
tain of the parts in the carbine, such 
as the extractor, hammer, sear and 
trigger, were selected for test, and 
approximately 5,000 sets of parts 
were cast and assembled into com- 
plete weapons. Approximately 3,700 
carbines were issued to troops for 
field trial. After firing about a quar- 
ter of a million rounds in these car- 
bines, total damages occurring were 
three broken extractors. 


Testing Carbine Parts 

Some difficulty was experienced in 
keeping track of the test results, 
so these guns were collected and 
shipped to various arsenals and 
plants for further test. Here again 
the test results proved to be excellent 
and, in many cases, exceeded the life 
expectancy of machined parts. 

One of the armories testing these 
carbines reported that they had fired 
12,000 rounds in one, 6,000 in two 
others and 4,000 in another without 
any malfunctions, cracks, or break- 
ages occurring in any of the cast 
parts. The only difficulties encoun- 
tered were that certain of the parts 
appeared to be susceptible to pre- 
mature failure at temperatures of 
— 40° F., and this was probably due 
to improper chemical control during 
the casting process. 


One of the firms manufacturing 
carbines fired 65 of them, the quanti- 
ties varying from 6,000 to 34,000 
rounds. Since the extractors are the 
most critical and highly stressed 
parts, most of the test concentrated 
on these. All triggers, hammers, and 
sears functioned correctly and showed 






Fig. 5—Air pressure casting machine. 


only normal wear after firing 17,000 
to 34,000 rounds each, and no fail- 
ure is expected in the remainder of 
the test firing. 

In the case of extractors, 18 have 
withstood 17,000 rounds of firing, 
seven going to 20,000, three to 
26,000 and one to 34,000 rounds. 
Only eight extractors had to be re- 
placed at under 6,000 rounds, and 
of these three failed due to improper 
dimensions which, of course, should 
have been discovered at the source. 

Since these tests appeared to be 
satisfactory, a check is being made 
for use in forming various machine 
gun parts. These tests are still in 
process, but at this moment it ap- 





pears that the results will be equally 
satisfactory if not more so. 


Status of Precision Casting 
This brings us up to the status of 
precision casting today. As previ- 
ously mentioned, the Army Air 
Corps is using this process to pro- 
duce substantially all of its super- 
charger buckets, and is at least con- 


sidering the production of similar 


parts, some of which are substan- 
tially larger. The ability of the proc- 
ess to supply the demand proves that 
it at least warrants classification as 
a production process, and not as a 
mere laboratcry or pilot line curio. 

Although the process should still 
- be classified as an art and not as a 
science, because technique plays a 
large part in its successful operation, 
we believe that it is safe to state 
that practically any common metal 
which can be melted can be preci- 
sion cast if its melting point is below 
3000° F. 

This, of course, opens up several 
interesting possibilities, particularly 
during the war, since it permits of 
the use of stainless steel in places 
where it would not ordinarily be 
employed due to difficulty in ma- 
chining. By the same token, ex- 
tremely hard alloys which would not 
have been used previously may now 
be employed in spots where great 
wear is encountered and so attain 
greater durability. 

Another interesting development 
of this process is the ability to form 
magnetic materials with a high de- 
gree of precision and still retain 
excellent magnetic properties. This 
has been successfully accomplished 
and will undoubtedly play an impor- 
tant part in the design of future 
electrical components. 


Casting Finishes 

_ The finish possible to obtain today 
probablv should be classified as an 
“f” finish or better, and this can be 
obtained in production. Finishes as 
fine as 3 microns have been obtained, 
and 65-micron finishes are currently 
obtainable on a production basis. 

The process is gradually progress- 
ing from the batch process used by 
dentists and jewelers to the continu- 
ous straight-line technique which is 
necessary to large production. The 
production process possesses at least 
one great advantage over the dental 
process in that shrinkage may be cor- 
rected by correction of the pattern 
size, which is, of course, not the case 


in dental work where the cast pieces 
must replace exactly the dimensions 
of the pattern. 

As would be expected, many indi- 
viduals and companies have entered 
this field, and these include the usual 
assortment of good, bad, and indif- 
ferent. Considerable care should be 
exercised in selecting the vendor. 
The mere fact that he can submit 
one good sample does not necessarily 
mean anything. It is the reproduci- 
bility of the process that counts. 


Process Control 

Perhaps the most important single 
requirement today is the matter of 
control as applied to every step of the 
procedure, as well as the materials 
entering into it. Without control re- 
producible results could not be ob- 
tained, but with control reproduci- 
bility is exceptionally high, in many 
instances exceeding the reproduci- 
bility normally obtainable by ma- 
chining (Fig. 6). 

The physical: properties of such 
castings are exceptionally good when 
properly cast under controlled condi- 
tions. While there are not yet suffi- 
cient data available to make any 
positive statements about physical 
properties, it appears that in most 
instances the tensile strengths and 
yield points will be comparable to 


‘bar stock of the same composition. 


Castings of SAE 4130 steel can 
be made to yield tensile strengths of 
from 90,000 to 145,000 psi., depend- 
ing upon the heat treatment, and 
will have a reduction of area from 
as low as 5 to as high as 35 per cent. 
This could be compared with 4130 
bar steel having a tensile strength 
of 135,000 psi. with an elongation 
of 22 per cent. In general, it should 
be assumed that the elongation and 
reduction of area will be lower and 
perhaps 60 per cent of that obtain- 
able in bar stock. 


Metal’urgical Control 


Metallurgy is not yet under satis- 
factory control in all cases. The in- 


_ vestment is a good insulator, which 


results in slow cooling and, as would 
be expected, this results in a normal 
dendritic structure which can be 
corrected by standard heat treat- 
ment. The grain size remains fairly 
large, sometimes as high as three. To 
at least some degree this can be cor- 
rected by casting in a cooler mold, if 
permitted by the contour and size 
of the piece, and by breaking the 


casting out of the mold as soon as 
possible after pouring. 

Development of a more highly 
heat conductive mold would be very 
beneficial in this respect. When the 
density is high, as should be the case 
with good control, the cast parts 
exhibit an unusually high resistance 
to wear, perhaps due to the moder- 
ate chilling effect of the mold on 
the skin of the casting. 

The existence of porosity varies 
with the supplier, but where good 
control is exercised rejects for poros- 
ity will be less than one per. cent, 
based on 100 per cent x-ray inspec- 
tion. Chemistry is under fairly good 
control and is attained usually by 
the melting of bar stock or similar 
scrap of known chemistry and mak- 
ing the proper additions for correc- 
tion of heating loss. 

Aluminum is normally used to 
deoxidize steel melts and is some- 
times present in relatively large 
quantities. However, this is not ob- 
jectionable in all instances and could 
probably be corrected if the necessity 
arose. 

Dimension Tolerances 

Dimensions are finally coming 
under close control, and at least one 
firm is today able to produce steel 
parts having tolerances of a thou- 
sandth of an inch to the inch or 
better in most instances. This toler- 
ance control, of course, varies with 
the difficulty of casting the part and 
with the time devoted to the study 
of proper spruing, temperatures, etc. 
Close tolerances (Fig. 7) should not 
be required if not needed, as this 
increases rejects and costs. 

When properly employed the proc- 
ess shows great possibilities in cost 
reduction. For example, figures de- 
veloped by one of the arsenals for 
castings which cannot be termed 
precision castings but which are 
more truly investment castings de- 
signed simply to supply the machines 
with more closely formed parts for 
machining are shown in the table. 
It will be noticed that the cost re- 
duction of certain of the parts is 
quite remarkable. 

The Armed Forces as yet have not 
issued any blanket approval of this 
method, nor could they reasonably 
be expected to do so since the results 
obtained vary with the maker of the 
casting, but they have approved the 
use of this process for the manufac- 
ture of certain specific items under 
special controlled conditions involv- 
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Fig. 6—Illustrating degree of precision gen- 
erally available by precision casting in 
ferrous metals. 


ing a high order of inspection. It 
appears to be a foregone conclusion 
that this will increase. 

The cost of the process is still 
quite high and, while it varies 
within wide limits, a figure of 10 to 
15 cents per ounce is not too far out 
of line for a rough estimation. This 
high cost is due not only to the cur- 
rent lack of mechanization of the 
process but to the high cost of the 
materials involved. 


Costs in Precision Casting 

Reclamation of pattern material 
is not always practical, and some loss 
of material is involved in every cost. 
In addition, the sands and binders 
are quite expensive. Skilled labor, 
fortunately, is not generally required 
for the process, and semi-skilled or 
unskilled labor can be quickly trained 
to perform the necessary operations. 

Since spruing is very critical, both 
as to size and position, it is not 
always possible to stack the patterns 
in the most economical manner. This 


- often means that only a small per- 


centage of the metal cast yoes into 
finished castings, and the amount of 
metal per Ib. of sand is small. All of 
these factors contribute to the seem- 
ingly high cost. 

The present equipment used in 
the process is, as will be seen later, 
still in its development stage, and a 
great many of the problems now 
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present in the industry will disappear 
as the equipment is improved. 

Since the process is still more of 
an art than a science, rejections will 
sometimes run quite high and are so 
variable that it is difficult to strike 
an average. One plant has reported 
a variation as low as 8 and as high 
as 80 per cent, while others figure 
40 per cent as an average. 

This may not present a true pic- 
ture, however, since the inspection 
involved in these cases has been ex- 
ceptionally high and the tolerances 
very close. A figure of 15 per cent 
would be as good an average as 
could be obtained today. These state- 
ments are deliberately quite vague 
since it is extremely difficult to ob- 
tain a clear picture of the status of 
this industry today due to the neces- 
sity for secrecy and the patent work 
which is always present in a new 
and growing field. 

The process today, for practical 
purposes, is limited to smaller cast- 
ings of the order of 34-lb. or less. On 
the other hand, many larger castings 
have been made experimentally and 
could be produced commercially to- 
day if there were sufficient economic 
advantage. 


Properties of Precision Castings 

A word of caution, but this time 
on the credit side. If the physical 
properties of precision cast parts do 
not happen to be equivalent to the 
physical properties of bar stock 
which has been previously used in 
making the part, it should not be 
immediately assumed that the proc- 
ess is not suitable for making the 
part. 

In many instances, the existence 
of a quality in the metal, such as 
tensile strength or elongation, actu- 
ally may be immaterial in the func- 
tioning of the article. The real way 
to test is to cast the part and try it 
in comparison to its normal method 
of production. A true picture of 
value can be obtained in this way. 





With regard to the future of the 
process, the writer would like to 
make a prediction. The prediction 
is that this process will probably be 
quite generally misapplied at first, 
and it is again emphasized that it 
should not be regarded as a cure-all. 
When properly applied it will cure 
a number of production headaches 
but, at least initially, its use should 
be confined to fields wherein it is 
obviously well adapted. At the mo- 
ment, these fields can be fairly well 
defined in a general way. 

This process is obviously excellent 
for the formation of relatively small 
parts made of unmachinable mate- 
rials. Furthermore, it is quite well 
adapted to the manufacture of 
small, intricate parts where labor 
represents a large percentage of the 
total cost. Either of these factors, 
alone or in combination, would indi- 
cate that serious consideration should 
be given to precision casting. 


Casting Design 

It should always be kept in mind 
that the skill of the various people 
in the business varies, and poor 
initial tests from one group do not 
necessarily mean that the job cannot 
or should not be done, for another 
group may have the “know-how” 
required to make the job a success. 

Before this process makes a seri- 
ous impression on American indus- 
try, the author believes it essential 
that at least the existence of this 
process and its limitations get back 
to the designers who actually lay out 
the pieces. This is important for 
many reasons. 

First of all, it gives the designer 
substantially complete freedom in his 
choice of materials. Second, he can 
combine in some instances several 
parts which were previously made as 
individual units for purposes of ma- 
chining and form them into one 
unit. This is particularly important 
since the patterns can be assembled 
by means of suitable jigs and fix- 








CoMPARATIVE Costs OF MACHINING AND PRECISION CASTING 





Conventional 

Machining Precision 

Part Methods Casting 
A $ 3.79 $1.05 
B 6.50 1.00 
Cc 4.97 0.75 
D 4.66 0.45 
E 11.90 1.60 
F 10.76 1.32 
G 2.30 0.65 
H 14.27 2.00 
I 7.35 1.84 





Cost of. ; 
Finishin Operations 


on Precision Precision Cast 


Castings Part (finished) 

$1.13 $2.18 
2.16 3.16 
1.35 2.10 
1.09 1.54 
2.09 3.69 
2.64 3.96 
1.11 1.76 
7.56 9.56 
1.49 3.33 











Fig. 7—Precision cast gun parts in as-cast condition. 


Close tolerances reduce subse- 


quent machining costs. 


tures into complex shapes after 
forming individually and the assem- 
bly cast as a unit. 

It is important that the designer 
recognize that this is a casting proc- 
ess and, wherever possible, he should 
use good casting design, particularly 
in the incorporation of fillets, since 
sharp corners are always a source of 
potential weakness in an investment. 
Webbing may be employed to lessen 
weight, which would not be prac- 
tical. in ordinary design for machin- 
ing. 

He should not attempt, however, 
to design parts for precision casting 
which could be. designed just as 
easily for use with automatic screw 
machines, punch presses or similar 
machines, since precision casting 
cannot compete on a cost basis. 


Inventory Reduction 

In‘ addition to the possibility of 
substantially reducing machining cost 
and obtaining a better product, there 
is the interesting possibility of curing 
an inventory problem. For example, 
if we have an item or items which 
could be precision cast and for 
which we have a relatively large 
but sporadic demand, it is quite pos- 
sible, in place of carrying a large 
stock of the product, to store only 
the die necessary to form the pat- 
terns. 

The die being available, patterns 
can be supplied and casts made in 
a relatively short time, on the order 
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of 10 days, which in normal times 
is sufficient to fill a good-sized order. 
Once this process is started the pro- 
duction per day with a relatively 
small setup is quite large and can be 
built up rapidly. 

Still another factor in its favor. is 
the speed with which parts can be 
obtained. Rather than waiting for 
the construction or removal from 
storage of jigs and fixtures, tearing 
down machines, etc., it would be 
necessary only to produce the pat- 
terns and cast the parts, a matter of 
a week or so, which does not disrupt 
either casting shop or machines. 

Precision casting is not an indus- 
try into which anyone can move and 
do his own casting. Willingness to 
go through the research and develop- 
ment necessary to perfect the tech- 
nique is necessary for success. 


The effect of this process on vari- 
ous industries will naturally vary in 
almost direct proportion to the type 
of problems in the industry and the 
applicability of the process to these 
problems. 

As for the process itself, granting 
that it is to assume an important 
place in the production picture, it is 
obvious that it must develop into a 
science and become highly mecha- 
nized with full control of all essential 
parts. With other improvements, 
such as hollow patterns, this will re- 
sult in lower costs. 

It is reasonably certain that a 


high order of accuracy and good 
physical properties can and will be 
obtainable wherever necessary, but 
that customers will soon realize that 
there is no object in paying for high 
precision unless it is really needed. 
The costs of castings will be propor- 
tional to the precision required, since 
the tolerances fundamentally contro! 
both inspection costs and rejections 

The author believes that there is 
little doubt that as the process ac- 
cumulates more experience larger 
pieces will be cast, and that this 
eventually may provide a limited 
form of competition to some of the 
smaller articles normally cast in 
foundries. It is quite probable that 
1945 will see the commercial pro- 
duction of 2.5 Ib. precision castings, 
and that within 5 years precision 
castings weighing 10 Ib. will be avail- 
able. 

Considerable doubt exists that the 
process will ever be applicable to 
large pieces of the type ordinarily 
handled in the average foundry, at 
least insofar as precision casting is 
concerned. However, this is not -be- 
yond the bounds of possibility and, 
as developments progress, may be- 
come more feasible than it now 
appears. 


Acknowledgments 


The author wishes to acknowledge 
the courtesies extended by the many 
organizations which have developed 
the various components of the pre- 
cision casting process, especially to 
Austenal Laboratories, Inc., Chi- 
cago; General Electric Co., Schenec- 
tady, N. Y.; Allis-Chalmers Mfg. 
Co., Supercharger Plant, Milwau- 
kee; Haynes Stellite Co., Kokomo, 
Ind., and the Illinois Precise Casting 
Co., Chicago, IIl. 





Metropolitan Life Books 
On Employment of Vets 


5 ge studies prepared by Metro- 
politan Life Insurance Co., 
Policyholders Service Bureau, New 
York, deal with re-employment of 
war veterans and the employment of 
the handicapped veteran. These two 
booklets give many concrete ex- 
amples of what large and small 
concerns are doing in the way of 
replacing and rehiring returned 
veterans. Personnel officials will find 
these very interesting. 
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tion on magnesium casting 

alloys, a particular purpose 
of this paper is to assist the founder, 
manufacturer, and design engineer 
in the problem of choosing the alloy 
most favorable for their particular 
application. In order to distinguish 
as much as possible between what is 
factual and what is subject to opin- 
ion, the paper is divided into two 
parts. 

Part I presents pertinent technical 
data. In Part II the authors attempt 
to weigh these facts and to draw 
from them some practical working 
conclusions. Table 2 presents the 
nominal compositions of the alloys 
which will be covered, together with 
the designations commonly used in 
the United States and abroad. A 
brief historical sketch will serve to 
provide some perspective for the 
matters under discussion. 


Prior to 1920, the casting alloy 
compositions used in Germany con- 
tained magnesium and zinc. Later, 
the AZG composition (Mg-6Al1-3Zn- 
Mn) which corresponds to alloy 
“H”* was introduced and is still 
used’. For many years the German 
magnesium industry has also listed 
alloys of magnesium-aluminum-man- 
ganese-zinc, with aluminum in the 
range of 8-11 per cent and zinc up 
to a maximum of about 0.6 per cent. 

The British magnesium industry 
makes use of these high aluminum- 
low zinc type alloys but has not 
looked with favor on the aluminum 
containing alloys with higher zinc 
content. The development in 
England has been summarized by 
Goddard?, and discussions of British 
practice reviewed by Fox and God- 
dard**, 

In the United States at about 1920 
the first casting alloys of importance 
were the magnesium-aluminum com- 
positions, particularly Mg-8Al-Mn 
(0.0Zn). This casting alloy (“A”) 
was used extensively until about 


Be providing informa- 
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1937. The Mg-l10Al-Mn alloy 
(“G”) also came into considerable 
use about 1930. 

These two casting alloys repre- 
sented the entire usage in this 
country until about 1935. At this 
time the interest of the Armed Serv- 
ices of the United States in increased 
corrosion resistance of magnesium 
alloys in salt atmospheres led to the 
adoption of the high Zn containing 
alloy Mg-6Al-3Zn-Mn (“H”). 

Since “H” alloy did not offer the 
hardness, yield strength, pressure 
tightness and (in permanent mold 
applications) the castability compar- 
able to the Mg-10Al-Mn alloy, 
there was a need for a new composi- 
tion, with corrosion resistance com- 
parable to“H” alloy, but having the 
previously mentioned properties. 


This was provided about 1939 in 
the adoption of Mg-9Al-Mn-2Zn 
alloy (“C’”), which was developed 
in this country** and apparently is 
not commercially used abroad. 
These two alloys have been used al- 
most exclusively in the past few 
years for the production of mag- 
nesium castings in this country. 

Due to the well-recognized tend- 
ency of “H” alloy to show micro- 








® Relative usage in various countries from which information is 
available shows that the different magnesium-base alloys are 
being used for the same types of application. Within the range 
of composition of the alloys used and the present development 
of design and construction, the factors of design are of more 
importance than metallurgical factors. The majority of service 
failures are of fatigue origin, occurring because of inadequate 
design allowances for stress concentrations in the part. 
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porosity and to the fact that “C” 
alloy, while much more sound, is 
still appreciably less sound than the 
original ternary Mg-Al-Mn or Mg- 
Al-Mn low Zn type alloys, there has 
been renewed interest in the utiliza- 
tion of the latter alloys for making 
pressure tight or highly stressed cast- 
ings. 

Table 1 has been prepared to 
illustrate relative practice in the 
United States, Great Britain, and 
Germany. Little is known concern- 
ing Japanese or Russian practice. 
The data in each case represent the 
approximate percentage use of each 
alloy in aircraft application. The 
German usage is deduced from ex- 
amination of several captured Ger- 
man planes**®, 

It is of interest that the German 
usage of AZG is to the extent of 
25-30 per cent of thcir total cast- 
ing requirements and always is in 
the as cast or as cast and annealed 
state. In contrast, the British do 
not use this alloy at all, while in 
the, United States 75 per cent of the 
total production is in “H” alloy, 
although usually in the solution heat 
treated condition. 

For engine parts subject to high 
stress, the Germans use the A9V 
(9AI-0.7Zn-Mn, solution heat 
treated) alloy, whereas U. S. prac- 
tice is to use the heat treated and 
aged “C” or “H” alloy. 

The fact that these different mag- 
nesium base casting compositions 
are being used tor the same types 
of applicauun m various countries 


*Denores «ne s2aw Chemical Co. alloy 
lettering »--~--- 


**Th « ++ .« o——-ppment of American 
Magnesi-—- ——-. 
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and each of them successfully, brings 
up an important consideration 
which should be kept in mind in 
comparing these different alloys, 
namely, that metallurgical factors 
are far less important than design 
factors in determining the service- 
ability of a part, at least within the 
range of compositions under discus- 
sion and with the present state of 
development of light alloy casting 
design and construction. 

The great majority of any cases 
of service failures have been of 
fatigue origin, and most of these 
fatigue failures have been the result 
of inadequate allowance in design 
for stress concentrations, brought 
about by the nature of the service 
function of the part, or more com- 
monly such things as fillets, flanges, 
ribs, bolt holes and the like. 

Failures are commonly noted to 
occur at these points in sound metal 
even though porosity may exist at 
other points in the part, often close 
to the point of failure. Similarly 
spot faces, undercuts, and marks and 
grooves due to poor machining 
cause many failures in castings. 


The significance of the foregoing 
remarks is that in most cases service- 
ability is more likely to be deter- 
mined by design and finish than by 
metallurgical factors, among which 
come soundness, alloy composition 
and condition. Thus, while the prac- 
tical problem exists of choosing 
which alloy to use, its importance 
for serviceability should not be over- 
emphasized. 


Part I—Technical Data 


The factual data are presented in 


‘three tables. Table 2 gives the 


properties as determined from 
standard test bars and various lab- 
oratory controlled experiments. 
Table 3 shows the properties ob- 
tained from bars cut from actual 
production castings. Rather than 
to test bars cut from castings it 
would be more conclusive to study 
field service comparisons of complete 
parts made from the various alloys. 
However, at the present time such 
comparisons are not available. 
Table 4 lists “Foundry Character- 
istics.” It will be recognized that 
some of these items, such as weld- 





Table 1 


RELATIVE MAGNESIUM PRACTICE 


United States 


Great Britain* Germany* 





6Al-3Zn-Mn 


Percentage of 
Production 


AC (or ACS) 


H; AM-265 


HT Wheels 
HTA Engine Parts 


AZG 


30 


Lightly Stressed 
Engine Castings 





9Al-2Zn-Mn C; AM-260 
Percentage of 
Production _ 24 
HTA Engine Parts 





8Al-Mn (0.4 Zn) 


Percentage of 
Production 


ACS 
HT 


85 45 


Miscellaneous small Parts 
Wheels, Engine Parts 


Wheels, Highly 
Stressed Engine 
Parts 





9Al-Zn-Mn 
Percentage of 
Production 


R; AM-263 


(Die Castings) 


HT Pressure Tight Applications 


A9 A9 


15 20 
Engine Parts 





10Al-Mn G 


Percentage of 
Production 
HTA , 





3Al-1Zn-Mn 


Percentage of 
Production 


AC 


*Approximate proportional usage. 
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Pressure Tight 
Applications 


ability, are necessarily qualitative. 
For the most part, the data in 
Table 4 came from observations of 
foundry behavior of casting alloys 
as handled on a commercial scale. 


Composition and Properties 
(Explanatory Notes to Table 2) 
Density and Electrical Conduc- 

tivity. The density and some of the 
conductivity data are from the 
1944 “Dowmetal Data Book®.” The 
remaining conductivity data are 
from other sources” *°, 

Growth. Age hardenable mag- 
nesium alloys have the characteris- 
tic of occupying the least volume 
when in a single-phase condition. 
Conversely, they expand in direct 
proportion to the precipitation of a 
second phase and, hence, occupy 
maximum volume when fully pre- 
cipitated. This phenomenon of in- 
crease in volume is known as growth. 

The figures presented here repre- 
sent the ultimate amount of unit 
dimensional growth that may occur 
on a given alloy and state due to 
further holding at elevated temper- 
ature (over 150°F.). The values 
given for the heat treated state, 
therefore, represent the maximum 
amount of growth that can be shown 
for that alloy composition. 


The data given for “G” alloy are 
from Talbot and Norton’. The 
data were obtained for each condi- 
tion by measuring the total increase 
in length of a 6-in. bar to the near- 
est 0.001 in. during an anneal at 


350° F. The 350°F. anneal was 
continued until no further length 
changes occurred. This temperature 
was chosen as a_ standard for 
growth measurement since a maxi- 
mum amount of aging in a rela- 
tively short time is obtained at that 
temperature. 

Measurements at higher tempera- 
tures yield lower growth values 
since not as much precipitation oc- 
curs, while at lower temperatures 
essentially the same growth values 
are obtained, but very long periods 
of time may be required. Even 
magnesium alloys which have not 
been stabilized do not show any ap- 
preciable growth over a period of 
years at temperatures less than about 
150° F. 

In fabrication and use, growth 


This paper was secured as part of the 
1945 “Year-Round Foundry Congress” 
and is sponsored by the Aluminum and 
Magnesium Division of A.F.A. 
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West Adams St., Chicago 6. 











may be of consequence if solution 
heat treated parts are used and are 
permitted to get hot for prolonged 
periods during machining, paint 
baking, or service. Extremely long 
parts that must be joined in as- 
sembly, or accurate instrument parts 
should be used in the de-growthed 
(aged or stabilized) states unless al- 
ways used at temperatures less 
than 150° F. 


Growth phenomena are not pe- 
culiar to magnesium alloys, and, as 
a matter of fact, age hardenable 
aluminum base and zinc base cast- 
ing alloys.show as much or more 
growth. 


Corrosion. The first values given 
here are typical corrosion rates as 
determined by alternate immersion 
tests in 3 per cent NaCl solution. 
These values are somewhat a meas- 
ure of corrosion in salt atmos- 
pheres, but they do not represent 
the relative corrosion rates of the 
various alloys in normal exterior ex- 
posure. 


Figure 1 presents data indicating 
the effect of zinc on the corrosion 
behavior of commercial purity al- 
loys. It will be observed that in 
general the corrosion rates of the 
German alloys, as shown by the 
crosses and circles, check fairly well 
with the American experience, as 
shown by the solid line. 


The second two values, given for 
“H” and “A” alloys only, represent 
the corrosion behavior in two types 
of atmosphere. The first is a severe 
marine exposure, the second a severe 
industrial exposure. For the atmos- 
pheric tests the corrosion is ex- 
pressed in terms of the percentage 
loss in tensile strength after ex- 
posure. 


The effect of high zinc is of con- 
sequence only on commercial purity 
alloys*. Zinc exerts a specific effect 
to inhibit the bad corrosion effect of 
impurities such as iron, copper and 
nickel. If iron is held to a maxi- 
mum of 0.002 per cent, nickel to 
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0.001 per cent and copper to 0.05 
per cent, all of the compositions 
will show salt water corrosion rates 
of less than 0.2 mg/cm?/day, and, 
in fact, the low-zinc alloys will be 
slightly better. 

Tensile Data. Properties are 
given at both room temperature and 
300° F., the latter being selected as 
representative of the upper temper- 
ature range in which magnesium 
castings are normally used. Notched 
bar data were determined with a 
cylindrical notch having a radius 
and depth equal to one-tenth the 
root diameter. 

This notch has a stress concentra- 
tion factor of 2.4 in tension. Com- 
pression yield strengths are not 
given, since they are approximately 
the same as tensile yield strength 
data for magnesium alloy castings. 


CORROSION RATE 
Mg/Cm2/DAY 
100 


The results are averages of from sev- 
eral hundred to several thousand 
test bars in each case. 

Fatigue. These values were ob- 
tained by the R. R. Moore rotating 
beam method using sound, polished, 
separately cast test bars. Notched 
data in this case were obtained on 
similar bars machined to 0.300 in. 
and with a cylindrical notch having 
a radius and depth equal to one- 
tenth the root diameter. The stress 
concentration factor of this notch 
is 2.0 in bending. 

In order to present a better pic- 
ture of the fatigue strength, data 
are given at both 10° and 10 cycles. 
The values are the averages of a 
reasonably large number of tests. 
The figures are probably significant 
to plus or minus 1,000 psi. at fatigue 
strengths of 10,000 psi. or over, and 
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# CORROSION RATE OF Mg-Al-Mn WITH 
010% (CONTROLLED) IRON AS FUNCTION 
OF ZINC CONTENT. EACH POINT 
REPRESENTS AVERAGE OF A NUMBER 
OF INDIVIDUAL POINTS. (4 MONTH 
TEST— 3% NaCl) 

SHOWN BY CONTINUOUS CURVE. 


CORROSION VS. ZINC CONTENT OF 
leano CAST MAGNESIUM PARTS TAKEN 
FROM GERMAN AIRCRAFT. 
© AS CAST 
XHEAT TREATED 
3% NaCi AT 95°F. ALT. IMMERSION 
LOW Zn—7 TO I4 DAYS TEST. 
HIGH Zn— 14 TO 28 DAYS TEST. 
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Fig. |—Corrosion rate vs. zinc content in magnesium alloys. Comparison of German 
and American alloys. 
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to plus or minus 500 psi. at values 
under 10,000 psi. Here it will be 
noted that 275° F. was chosen for 
the elevated temperature data. 
Plain Charpy Impact, Shear 
Strength, and Brinell Hardness. 
The shear strength and Brinell hard- 
ness are from the 1944 “Dowmetal 
Data Book®.” The Charpy tests 
were run on bars conforming to 
standard dimensions, with the ex- 
ception of slightly rounded edges. 
These were present because the 
specimens were machined from 0.5 
in. diameter cylinders. The values 
given are therefore slightly lower 
than would normally be obtained, 
but the relative relationships are not 


changed. 


Properties from Production Castings 
(Explanatory Notes to Table 3) 
Although a large amount of in- 

formation of a qualitative nature 

was available as a result of sporadic 
attempts to compare alloy composi- 
tions, this did not seem adequate for 

a semi-quantitative study of the 

relative behavior of these alloys for 

the production of commercial cast- 
ings. 

In view of this situation, a defin- 
ite program was followed in the pro- 
duction foundry to evaluate three 
different types of alloy composition 
in the sand foundry and four differ- 
ent types of alloy composition in the 
permanent mold foundry. We shall 
first discuss the sand foundry tests. 

For this purpose “H” alloy, rep- 
resenting the ductile, high zinc, low 
aluminum type; “C” alloy, repre- 
senting the high strength, pressure 
tight type; and a third composition, 
Mg-9AI-0.2Mn-0.0Zn, representing 
the ductile, low zinc, high aluminum 
type, were chosen. 


Metal and Pouring Conditions 

Two commercial patterns were 
selected for the test; one being an 
aircraft engine oil pan casting (Fig. 
2B) of large area and relatively thin 
sections, the other an aircraft wheel 
casting (Fig. 2C) containing thin 
and also relatively heavy sections 
and representing a part where duc- 
tility is important. 

These castings are normally pro- 
duced in “H” alloy. For the com- 
parison, ten castings of each part 
were made in each of the three 
compositions. The melting, refin- 
ing, superheating, and pouring 
temperatures were all held constant, 
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and all foundry details were main- 
tained under as nearly identical con- 
ditions as possible. 

The castings were then radio- 
graphed quite thoroughly. These 
two types of castings are referred to 
as nos. 1 and 2 on Table 3, and a 
qualitative radiographic rating is 
there noted. The low zinc type 
alloy was better radiographically 
than the “C” alloy, which in turn 
was better than the “H” alloy. The 
castings were then tested as heat 
treated in the case of the wheel, and 
both as heat. treated and as heat 
treated and aged in the case of the 
pan. 

Test pieces were taken from each 
of the alloys and tested for cor- 
rosion in 3 per cent NaCl solution. 
These data are shown on Table 3. 
Three castings from each alloy and 
each part were cut in such a way 








as to get the largest possible num- 
ber of test coupons from the casting. 
These were given the standard ten- 


sile tests, 


the average results of 


which are given in Table 3. 


The values shown under the head- 
ing “Minimum” 


represent a value 


of each property which would be 
exceeded by 95 per cent of all the 
individual bars cut from the two 
different types of production cast- 


ings. 


This is given as a measure of 


the dependability, or the probabil- 
ity of getting a certain level of 
properties in the actual castings. 


Casting no. 3 


was 


(Fig. 2D) 


handled in substantially the same 
manner as the preceding two cast- 
ings, but with the inclusion of R. R. 
Moore fatigue tests on 20 bars cut 
from various locations. 


Another type of casting was made 


in the experimental foundry (Fig. 











Table 
CoMPOSITIONS AND PROPERTIES OF 
ALLoy DESIGNATIONS 
DR isckchetndnseuhestoienedie “or “H” 
i maa aa AM-260, ASTM No, 17 “AM -265, ASTM No.4, (MEL) AZG 
Composition, per cent........... 9.0 Al—0.13 Mn—2.0 Zn 6.0.Al—0.18 Mn—3.0 Zn 
| SS eee AC ACS HT HTS HTA AC ACS HT HTS HTA 
PHYSICAL 
Elec. Cond., mho-cm™ X 10~* 7.1 5.5 7.2 8.1 6.7 8.0 
Density gms/cc 1.82 1.83 
Growth (Unit) X 10~ 34 19.36. 2A. 2S; 26.42 SH 27 22 
CorrosION OF BarRE METAL 
3 per cent NaCl * + 10 6 1.5 4 2 
Coastal Atmosphere ° 12 22.5 
Industrial Atmosphere * 3 5 1 
TENSILE‘ PROPERTIES 
Room Temperature 
Tensile Strength (plain) 24.0 25.0 40.0 40.0 40.0 30.0 30.0 40.0 40.0 40.0 
Yield Strength (plain) 14.0 14.0 16.0 20.0 23.0 14.0 14.0 14.0 17.0 19.0 
Elongation (plain), per cent 
in 2 in. 2.0 2.0 10.0 30 2.0 60 50120 7.0 5.0 
Tensile Strength (notched) y + A 34.5 37.0 27.0 27.5 37.5 37.5 35.5 
300° F. 
Tensile Strength (plain) 26.0 24.0 31.0 28.0 28.0 27.0 26.0 29.0 27.0 24.0 
Yield Strength (plain) 15.0 13.0 17.0 17.0 18.0 13.0 13.0 12.0 14.0 15.0 
Flongation (plain), per cent 
in 2 in. 9.0 4.0 30.0 38.0 38.0 25.0 14.0 15.0 15.0 15.0 
FaticuE* (R. R. Moore) 
Room Temperature 
10° Cycle (plain) 6M BH see ew Oe CU 
10° Cycle (plain) 3s BeBe Be Sb wht we $5 CD 
10° Cycle (notched) 10 a + a | a a i | oe) 
10° Cycle (notched ) 8 12 9 9 7 9 se FF 
273 FB: 
10° Cycle (plain) 15 9 12 13 11 11 12 
10° Cycle (plain) 9 8 9 10 8 9 7 
10° Cycle (notched) 8 6 8 9 7 7 8 
10* Cycle (notched) 5 4 4 6 6 5 3 
OTHER PROPERTIES‘ 
Plain Charpy Impact, ft. Ib. 2.3 16.5 4.4 4.7 34 8 
Shear Strength 18.0 20.0 21.0 18.0 19.0 20.0 
Ultimate Comp. Strength 55.0 60.0 70.0 45.0 46.0 50.0 
Brinell Hardness 65 63 75 84 50 55 59 73 
*Primarily the data refer to sand and permanent mold castings. 
1 MEL A-9 may contain 0.6 per cent max. Zn. 
2 MEL A-8 may contain 0.4 per cent max. Zn. 
3 Maximum, 
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2E), with the advantage that it 
could be cut to give a good survey 
of the effect of casting shape on 
iensile properties; that is to say, bars 
could be cut in such a way as to 
represent four different design sit- 
uations which might be typical of 
those found in production castings 
as follows: 

1. A heavily chilled area. 

2. A section where two walls in- 
tersect to form a cross. 

3. A gate area. 

4. A relatively thin area which 
would be difficult to feed. 


Test Coupons 


This casting also permitted the 
cutting of test coupons which would 
be tested in fatigue. This casting 
is designated as no. 4, and the aver- 
age tensile and fatigue properties 
are shown in Table 3. In the case 


of the fatigue data .(R. R. Moore), 
the values were obtained on polished 
bars cut from three selected posi- 
tions as follows: 

Sound position was from a heav- 
ily chilled area. 

Unsound position was from a 
porous area adjacent to the gate. 

Intersecting Wall position was se- 
lected in moderately sound metal, 
but so chosen that the bar was 
machined with the reduced section 
of the fatigue bar including the 
metal originally at the point of cast- 
ing wall intersection. 

For the evaluation of alloy com- 
positions in the permanent mold 
foundry three patterns (Fig. 2F) 
were selected. In each of these, four 
compositions, “C”, “H”, “R”, and 
“G” alloys were tested. Average 
tensile data on test bars cut from 
these castings (casting nos. 5, 6, 







































Table Bi 
1ES or @ MAGNESIUM ALLoys—CastTINGs* 
ce > sega — pe e 
EL) AZG AM-263, ASTM No.13, MEL A-9# AM-240, ASTM No. 2 MEL A-8? 
0Zn 9.0 Al—0.15 Mn—0.7 Zn 10.0 Al—0.13 Mn—0.3 Zn 8.0 Al—0.3 Mn—0.3 Zn? 
HTA AC ACS HT HTS HTA AC HT HTA AC HT HTA 
80 a 6.0 ‘iow. 36 ae oe et 
81 1.81 1.80 
99 40 21 7.7 26 3.6 21.0 10.0 
2 24 20 50 30 17 25 
22 45 
1 2 5 7 
) 40.0 25.0 25.0 40.0 40.0 40.0 24.0 39.0 39.0 30.0 39.0 39.0 
0 19.0 14.0 14.0 14.0 18.0 21.0 16.0 14.0 20.0 12.0 11.0 16.0 
D 32 *) 30 120. 45 45 1.0 10.0 2.0 5.0 13.0 7.0 
5 355 24.0 22.0 35.5 36.5 36.0 
0 24.0 25.0 270: 27:0 28.0 27.0 
0 15.0 13.0 15.0 14.0 14.0 10.0 
0 15.0 7.0 30.0 40.0 30.0 26.0 
17 16 18 15 15 16 18 16 
15 12 15 12 10 12 14 11 
11 10 Te 10 10 10 12 11 
9 6 9 7 7 7 8 9 
12 11 13 11 
7 9 10 7 
8 7 7 6 
5 5 5 4 
8 2.6 32.4 4.2 2.6 17.2 4.6 3.8 0 fe 14.7 
20.0 17.0 19.0 21.0 
50.0 48.0 50.0 54.0 
73 92 59 #53 64 66 ° 54 52 69 52 50 56 
‘All stress values in units of 1,000 psi. 
* lteday test by alternate immersion (95° F.). Expressed as loss in weight—mg/cm?/day. 













XPo ced 4 yr. in racks 80 ft. from ocean surf. Expressed as per cent loss in tensile strength, 
xposed 4 yr. in racks at Midland, Mich. Expressed as per cent loss in tensile strength. 
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and 7) are as shown in Table 3. 


Foundry Characteristics 
(Explanatory Notes to Table 4) 
Freezing Range. This represents 

the range encountered in production 
castings between the liquidus tem- 
perature and the temperature at 
which the final liquid solidifies. Two 
figures are given for each case. 
The first one is the difference be- 
tween the liquidus and the solidus 
temperature for the alloy’®. This 
is the range to be expected under 
equilibrium conditions and _ repre- 
sents a minimum for any freezing 
condition. 

The second figure is obtained by 
first determining the melting point 
of the lowest melting constituent in 
a sand casting, considering this 
temperature as a “non-equilibrium 
solidus,” and then expressing the 
freezing range as the difference be- 
tween this temperature and the 
liquidus. This latter range is the 
one most closely approached in all 
practical casting operations. 

Fluidity. These are data ob- 
tained with the standard A.F.A. 
fluidity spiral of trapezoidal cross 
section when cast at 1400° F. The 
reproducibility is about + 1 in. 

Castability. This is the general 
ability to fill a mold and give ade- 
quate reproduction of shape and 
detail without excessive casting de- 
fects. The data given were based 
on the production castings listed in 
Table 3. 

Pattern Shrinkage. Pattern shrink- 
age is defined as the linear change 
in inches per foot as the casting 
cools from the molten state at the 
pouring temperature to room tem- 
perature. It is the same for all com- 
positions and equal to about 5/32 
in. per ft. This figure can vary 
within rather wide limits, depend- 
ing upon restraint conditions pres- 
ent. 

Melting Loss. These data were 
obtained on a continuous melting, 
alloying, and casting cycle, wherein 
about 50,000 Ib. of each alloy were 
accurately weighed in and out. The 
melting loss represents one cycle of 
melting, alloying, and pouring. The 
data were obtained on “C”, “H”, 
and “G” alloys, and the values 
given for “R” and “A” alloys were 
estimated by consideration of their 
similarity in composition and known 
behavior. 

It ‘should be appreciated that 
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these are indications of the relative 
melting losses under one particular 
set of melting conditions, and the 
absolute values may be considerably 
lower under more favorable condi- 
tions. 

Porosity Tendency. Here the al- 
loys are rated on the basis of the 
relative amounts of radiographic 
porosity in a standard porosity test 
panel (Fig. 2A). Zero (0) is least 
porosity. This porosity panel has 


been described by Busk, Marande, 
and Newhams", and is a flat, rec- 
tangular panel attached to a tension 
test bar mold. 

It is so gated that it will show a 


small amount of porosity even in 
the soundest alloy compositions. It 
will be appreciated that this is a 
drastic test, and alloys that would 
show unsoundness on this panel 
might show a better degree of 
soundness in actual production cast- 
ings. 
Pressure Tightness. This again is 
a qualitative rating wherein one (1) 
is best. The tests were made on a 
standard hollow cylindrical casting 
gated and poured under identical 
conditions for each alloy (Fig. 2A). 
All of the alloys can be made 
pressure tight, but the figure given 
is a qualitative indication of the rela- 


tive ease with which pressure tight 
ness is accomplished. 

Hot Cracking Tendency. Ho 
cracking is not a problem unless ex 
cessive restraint is present, such a 
may be the case in the permanen 
mold foundry or with large steel in 
serts in the sand foundry. 

Cold Brittleness. This is a quali 
tative rating representing the likeli 
hood. of breakage in handling anc 
straightening a cold casting. Ono 
(1) is best. None of the alloys is 
especially bad as compared to othe: 
structural metals. 

Grain Size. The magnesium alloys 
represented in this table are all 





Table 3 


PropERTIES OF Bars CuT FROM SEVEN DIFFERENT PRODUCTION CASTINGS 


Type 
Average 


Casting Type 
No. Casting 


Test? 





—« ’—— 


HT 


—*C”— 


HT HTA 


— “a - 7 


HTA HT 


Alloy 
Co _ ee it - 


HTA HT HTA HT HTA 





1 Sand 


Arithmetic 
mean 


Minimum ” 


Arithmetic 
mean 


T.S. 
YS. 


Per cent E. 


T.S. 
Y.S. 


41 
19 
7.2 


41 
23 
2.5 
29 
20 


Per cent E. 0.2 


3 Per cent NaCl * 3.73 
Radiographic 
Rating 


37 36 
14 19 
10.3 4.2 
24 
12 
0.5 


0.75 


36 38 

14 20 
9.7 3.4 

31 

i 


0.5 


8.34 





Arithmetic 
mean 


Minimum ” 


Arithmetic 
mean 


T.S. 
¥S. 
Per cent E. 
T.S. 
Y.S. 
Per cent E. 


3 Per cent NaCl 
Radiographic 
Rating 





Sand 


Sound Area 
Unsound Area 


Arithmetic 
mean 


10* Cycles 
10* Cycles 


ye 4 
Y.S. 
Per cent E. 


Fatigue 
Fatigue 


32.4 
13.5 
10.2 


11.0 
11.0° 





4 Sand 


Sound Area 
Intersecting 
Wall 


Unsound Area 


Arithmetic 
mean 


10° Cycles 


10* Cycles 
10° Cycles 


35.4 
21.2 
2.0 


15.0 


TS. 
Y.S. 
Per cent E. 


Fatigue 


30.6 
14.7 
5.9 


16.5 


Fatigue 13.0 10.5 
Fatigue 9.0 8.0 


34.8 
11.7 
10.2 
15.5 


15.0 
48.5 


35.3 
22.0 
1.3 


12.0 


33.8 
12.9 
8.6 


12 


11.0 
10.9 


12.5 
11.5 





Permanent 
Mold 


Arithmetic 
mean 


To. 32 32 
Vis: 16 22 
Per cent E. 5.4 1.3 


27 
13 
6.0 


26 
22 
2.3 





Permanent 


Mold 


Arithmetic 
mean 


gi a 30 29 
Y.S. 14 20 
Per cent E. 1.2 1.8 


27 
14 
3.0 


28 
22 
1.3 





Permanent 


Mold 


Arithmetic 
mean 


TS. 28 28 
YS. 18 22 
Per cent E. 1.7 0.6 


30 30 
15 19 
6.3 3.5 


31 
16 
6.0 


30 
18 
3.2 





1 All stress figures are in units of 1,000 psi. 
5 he property value which 95 per cent of all specimens will exceed. 


rrosion rate in mg/cm?/day duri 
* These tests were purposely made wi 


4 alternate immersion. 
M 


+ 9 per cent-Al 


Mn which is at the top limit of ‘‘A’’ alloy. 


5 Bars from this .area when poured in ‘‘A”’ alloy were sound, and therefore had the same fatigue limit as the bars from the “‘sound’’ area. 
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Fig. 2—Types of magnesium alloy castings used for the various tests. 








amenable to grain refinement by the 
commonly known refining and super- 
heating treatments’?. When such 
treatments are properly given, the 
grain sizes will all be about equally 
fine and of the order of 0.004-0.006 
in. average grain diameter. 

Germination Tendency. This is a 
semi-quantitative rating of the rela- 
tive tendency of the alloys to grow 
excessively large grains during solu- 
tion heat treatment. Zero (0) re- 
fers to no germination. 

It should be kept in mind that the 
occurrence of germination is an ab- 
normal phenomenon and is avoid- 
able in all of these casting composi- 
tions by correct chilling and molding 
conditions, care in handling the 
castings after shake-out to avoid cold 
work, and the use of the proper 
solution heat treatment method”’. 


Commercial Heat Treatments 

Heat Treatability. This behavior 
of the alloys is expressed by the num- 
ber of hours at the proper tempera- 
ture to give a commercially accept- 
able degree of homogenization. These 
are commercial treatments and the 
temperatures used were selected to 
provide a compromise between time 
for treatment and avoidance of fu- 
sion voids and sagging. A compound 
rating of 4 or less is considered sat- 
isfactory™*. 

It is common practice to give the 
“H” and “C” (high zinc type) 
alloys a 2-hr. pretreatment over the 
range from 500° F. up to the heat 
treating temperature in order to 
avoid fusion of the lower melting 
phases prior to the regular heat 
treating step. These two hours should 
be added to the time for the high 








zinc compositions, since the low zinc 
alloys do not require this pre- 
treatment. 

The specific temperature of 500° 
F. is not chosen for metallurgical 
reasons, but for production con- 
venience. This temperature should 
not be higher than 640° F. In prac- 
tice the 2-hr. preheat has little sig- 
nificance, since most large produc- 
tion furnaces require at least that 
long to reach heat treating tempera- 
tures after unloading and reloading 
with a cold charge. 

It can be seen from Table 4 
that addition of zinc will increase 
the rate of homogenization of 
Mg-Al-Mn alloys. Thus, “R” alloy, 
with 9 per cent Al and 0.7 per cent 
Zn, requires 18 hours at 780° F., 
while C alloy, also with 9 per cent 
Al but 2 per cent Zn, can be equiva- 
lently heat treated 10° F. lower in 
the same length of time. The sig- 
nificance of this 10° F. drop is shown 
by the fact that the time necessary 
for heat treatment of “R” alloy is 
about doubled when -the tempera- 
ture is 770° F. 

A qualitative rating of the tend- 
ency of the various alloys to sag 
during the solution heat treatment 
suitable to each alloy is given, one (1) 
being the least amount of sagging. 
This was obtained by supporting a 
test bar of each composition during 
its standard heat treatment as a 
loaded cantilever beam and then 
noting the relative permanent de- 
flection. In general, with each alloy 
this sagging tendency is proportional 
to the temperature. 

Weldability. The figures given 
are a qualitative rating of the ease 
with which these alloys may be 





Table 4 


FouNnpDRyY CONSIDERATIONS 





Alloy 

ver “H” bi at “GC” ial gd 
Liquidus, ° F. 1106 1135 1110 1100 1120 
Freezing Range, ° F. 310/350 250/450 275/320 260/300 225/275 
Fluidity (A.F.A. in.) 30 25 26 26 23 
Castability 1 1 1 1 1 
Pattern Shrinkage, in./ft. 5/32 5/32 5/32 5/32 5/32 
Melting Loss, per cent ye 3.0 (est. ) 3.5 3.0 (est.) 
Porosity Tendency 2 4 1.5 1 1 
Pressure Tightness 2 3 ] 1 1 
Hot Cracking Tendency 1 : 1 1 1 
Cold Brittleness 3 1 2 $ 1 
Grain Size Fine Fine Fine Fine Fine 
Germination Tendency 3 0 3 4 2 
Heat Treat (hr. at ° F. 18/770 10/730 18/780 18/780 16/790 
Heat Treat Sagging 3 2 2 2 
Weldability (Hot) 2 1 l 1 
Machinability Excellent Excellent Excellent "xcellent Excellent 
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welded, one (1) being the best. Thx 
low zinc containing alloys show les 
tendency to crack at the bead dur. 
ing welding. 

Machinability. There are no sig 
nificant differences in these alloys 
All have excellent machinability. 


Part Il—Evaluation 


As has been previously pointec 
out, this section will deal with inter. 
pretation of the data presented anc 
may, therefore, be considered witl 
the thought that the conclusions 
reached represent opinion based on 
experience; other circumstance: 
might lead to somewhat different 
conclusions. 

It must first be recognized that 
all of these alloys are compositions 
within one system—Mg-Al-Mn-Zn. 
Therefore, many of the physical and 
mechanical properties are inter- 
dependent, and all of them change 
in a gradual manner from one alloy 
to another. 

Equivalent mechanical properties 
can be secured with Mg-Al-Mn or 
by adding Zn and reducing the 
aluminum proportionately. Any se- 
lection of a specific composition is 
thus somewhat arbitrary within the 
general framework of the system as 
a whole. 

Examination of Table 2 reveals 
that, within the alloy system with 
which we are dealing, two general 
classifications of mechanical prop- 
erties exist. First, there are those 
alloys possessing high hardness and 
strength, but with somewhat limited 
ductility and toughness. These are 
compositions containing a relatively 
high total alloy content (> 10 per 
cent). 

Second, there are those alloys hav- 
ing high ductility and toughness, 
though somewhat lower hardness 
and strength. These compositions 
are characterized by a lower total 
alloy content (< 9 per cent). With- 
in each of these classes a further 
choice concerning the ratio of Zn/Al 
can be made. 

For the high strength, high hard- 
ness class it is concluded that the 
most suitable composition is “C” 
alloy.. This conclusion is reached be- 
cause “C” alloy is relatively good in 
soundness, weldability, and corro- 
sion, and responds uniquely to spe- 
cial quenching and aging heat treat- 
ment procedures’®. 

Thus, in this range of possible 
compositions neither a high nor 4 
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low Zn/Al ratio is chosen, but 
rather a uniquely good compromise. 
However, if soundness as such is the 
prime requisite, dropping the Zn and 
raising the Al is a commercially suc- 
cessful and demonstrated alloy (e.g., 
“G” alloy). 

In the low total alloy range no 
such fortunate compromise has been 
found and we must, therefore, com- 
pare high zinc (3 per cent) and low 
zinc alloys. The mechanical prop- 
erties of these alloys, as shown in 
Table 2, are too much alike to per- 
mit selection on this basis. 

We are, therefore, privileged to 
make a choice on the basis of the 
more qualitative factors listed in 
Table 4, reference to which reveals 
that appreciable differences exist in 
six properties: porosity tendency or 
pressure tightness, hot cracking ten- 
dency, germination, heat treatability, 
weldability, and salt water corrosion. 


Permanent Mold Castings 

Of these, the high Zn/AlI ratio 
type is superior in three cases (ger- 
mination, heat treatability, and salt 
water corrosion), while the low 
Zn/Al ratio type is superior in the 
remaining three (porosity tendency, 
hot cracking tendency, and weld- 
ability). The question of relative 
importance of these properties must 
be examined. — 

One of the characteristics—hot 
cracking tendency—need be consid- 
ered only in connection with a per- 
manent mold type of casting. There 
it is of sufficient importance to rule 
out a high Zn/AI ratio for any but 
the simplest of shapes. Thus, for 
permanent mold, in general, the 
choice of alloys should be “C” alloy 
for high strength and a low Zn alloy 
(e.g., “A” alloy) for toughness. 

Since hot cracking is not a limit- 
ing factor in the sand foundry, this 
property can be neglected in select- 
ing an alloy for this type of fabrica- 
tion. Thus, a balance must be made 
between the importance of low 
porosity tendency and good weld- 
ability on one hand, and low corro- 
sion sensitivity to impurities, ease 
of heat treatment, and no germina- 
tion on the other hand. Emphasis 
upon one property or another is re- 
sponsible for the choice of alloy for 
any particular application. 

In order to check the properties 
of the metal found in commercial 
castings when poured in different 
alloy compositions, the four types of, 
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castings listed in Table 4 were made. 
With all four types of casting the 
“A” alloy was substantially more 
sound than the “H” alloy. 

In spite of this the very interest- 
ing fact is apparent that in three of 
the four castings the properties of 
test bars cut from the castings—both 
tensile and fatigue—are equivalent 
for the “H” and “A” alloys. In the 
remaining casting (no. 3) the “H” 
alloy was sufficiently more porous 
than the “A” alloy in one section 
of the casting to lower the fatigue 
strength of test bars cut from the 
casting. 


Porosity Control 

There is no clear correlation of 
these test bar results with the service- 
ability of the casting. Porosity will 
have little influence in the practical 
matter of the serviceability of the 
casting, unless the porosity occurs in 
a location at which failure might 
initiate even if the metal were 
sound. 


Control over the location of poros- 
ity is possible by the foundryman, 
but he does not always know which 
regions of the casting are to be the 
ones most critically stressed in serv- 
ice. An absence of radiographic 
porosity possesses certain psychologi- 
cal advantages and is of un- 
questioned value in those cases in 
which pressure tightness is a service 
requirement. 

With alloy compositions contain- 
ing more than 0.3 per cent zinc, 
there is a distinct increase in radio- 
graphic porosity'®. Thus, although 
the mechanical properties of the low 
zinc alloys used by the British (0.4 
per cent and 0.6 per cent Zn) are 
not significantly different from alloys 
containing no zinc, the advantage of 
the good soundness characteristics of 
the low zinc alloys is more fully ob- 
tained when the zinc is held to a 
maximum of 0.3 per cent. 

Thus, while the term “low zinc” 
has been generally used in the dis- 
cussion of this paper, this means 
preferably zero per cent Zn with an 
allowable maximum of 0.3 per cent. 


Alloy Weldability 

Weldability of casting alloys is a 
practical consideration which is of 
value both because of the adapt- 
ability of the castings to fabrication 
processes involving welding, and be- 
cause of the economics of salvaging 
castings with small foundry defects. 


Although salvage welding is not 
used, or used in only limited ways 
on aircraft castings, it should be at 
least as economically important in 
the peacetime commercial field as 
it is for steel foundries. 

The atmospheric corrosion results 
in Table 2 emphasize the arbitrary 
nature of salt water corrosion test- 
ing. For exposures in a severe ma- 
rine atmosphere the relative results 
obtained in a salt water alternate 
immersion test remain approximately 
true. However, for other more nor- 
mal types of exposure, even in se- 
vere industrial atmospheres, both 
the high and low zinc types of alloy 
are quite similar in behavior. 

Both are very stable, as shown by 
the fact that strength losses of bare 
metal in 4 years’ exposure amount to 
only a few per cent. If painted, 
there is no loss in mechanical prop- 
erties. Thus, the severity of the 
anticipated exposure determines how 
much emphasis should be placed 
upon salt water corrosion resistance. 


Low Zinc Alloys 

Low zinc alloys not of high purity 
grade are used for aircraft parts, 
wheels, engine parts, air frames, etc., 
by the English and the Germans 
with apparent satisfaction. In the 
military service in the United States 
a higher standard for salt water cor- 
rosion has been set and the high 
zinc alloys are specified for castings 
(and controlled high purity magne- 
sium alloys for wrought metal prod- 
ucts). 

It has been shown® that if certain 
impurities are controlled high zinc 
is not necessary for salt water cor- 
rosion resistance. Controlled purity 
alloys, whether with high or low 
zinc, will have a corrosion rate of 
0.2 mg/cm?/day in 3 per cent NaCl 
solution and will show no loss in 
mechanical properties under the 
coastal or industrial atmospheric ex- 
posures as listed in Table 2. 

Care in paint protection sched- 
ules and in design to take care of 
contact with dissimilar metals and 
of pockets likely to trap water are 
most effective in securing good sta- 
bility in service. 

As can be seen from Table 4, the 
substitution of Zn for Al to main- 
tain a constant total alloy content 
results in shorter times of heat treat- 
ment at a given or lower tempera- 
ture. “H” alloy is considered the 
easiest to heat treat because it can 
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be homogenized more rapidly and 
the temperature is low enough so 
that little trouble with sagging is ex- 
perienced. 

Difficulties that have been men- 
tioned? are due to lack of close 
temperature control of the heat 
treating furnace, which control is 
desirable in any case. For the high 
zinc alloy mechanical properties are 
good without heat treatment, while 
improved toughness may be obtained 
by a heat treatment which is easy 
and rapid. No special precautions 
against germination need be taken. 

The high zinc type alloy should 
be of particular value in the sec- 
ondary metal field because of its 
relatively greater tolerance for im- 
purities. 

The conclusion is reached that 
two alloys should be available in the 
ductile, tough alloy class. First, 
there is an alloy with low zinc 
characterized by soundness and good 
weldability. This composition should 
be used for critical parts and high 
quality, specialized work. The op- 
timum composition within this class 
is represented by compositions of 
Al <9 per cent, eg., “A” alloy 
(maximum of 0.3 per cent Zn). 

Second, there is an alloy with 
high zinc characterized by good tol- 
erance for impurities together with 
good heat treatment characteristics. 
This alloy is ideally suited to low 
cost operation when soundness speci- 
fication is not critical. 

Secondary metal can be used. The 
optimum composition within this 
range is “H” alloy. When the cri- 
terion for serviceability is maximum 
resistance to salt water corrosion, the 
high zinc alloy is the presently avail- 
able better choice. 

Data on the physical and me- 
chanical properties of the various 
common casting alloys as obtained 
from laboratory test bars and as 
actually found in typical commercial 
castings, together with information 
on how these alloys behave in 
foundry and fabrication processes 
have been presented. 


Summary 

It has been further pointed out 
that all of these alloys are essentially 
of one family—Mg-Al-Mn-Zn—and, 
therefore, their properties are inter- 
dependent. Since service require- 
ments are different, no one com- 
position will satisfy all the needs. In 
view of this fact and the importance 
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to both foundry and fabricator of 
keeping the number of different 
alloys to a reasonable minimum, 
three compositions have been se- 
lected as suitable for most service 
requirements. 

Since the mechanical properties 
seem to be substantially equivalent, 
the choice between high and low 
zinc alloys has been based upon 
other characteristics. Future  re- 
search may show alloy differences in 
response to treatments, or in other 
mechanical properties which will af- 
fect serviceability and may, there- 
fore, outweigh some of the qualita- 
tive or economic considerations lead- 


. ing to the following compositions: 


1. For applications requiring 
maximum yield strength and hard- 
ness, only fair toughness, good 
soundness, and good salt atmosphere 
corrosion resistance, “C” alloy is in- 
dicated. This applies equally to 


sand and permanent mold castings. 


2. For applications requiring 
maximum toughness, only fair hard- 
ness and yield strength, maximum 
soundness and weldability, a low 
zinc alloy with Al < 9 per cent, e.g., 
“A” alloy, is indicated. For maxi- 
mum salt atmosphere corrosion re- 
sistance in this alloy, purity must be 
controlled. This applies equally to 
sand and permanent mold castings. 


3. For general sand casting ap- 
plications requiring maximum tough- 
ness, only fair hardness and yield 
strength, maximum salt atmosphere 
corrosion resistance and tolerance to 
impurities, “H” alloy is indicated. 

The benefits of present alloy com- 
position factors can be completely 
attained only after the best design 
and fabricating practices have been 
sought out and fully applied. 
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Chicago Foundryman Is 
Music Festival Winner 


OUNDRYMEN are proving 

time and time again that their 
skills are not only directed to mak- 
ing better products for better living, 
but also that they are capable artists 
in other: fields. 

R. F. Dalton, Armour Research 
Foundation, Chicago, helps us prove 
this point when, before 90,000 peo- 
ple at Soldiers Field, Chicago, on 
Saturday evening; August 18, he 
was acclaimed ‘the best male con- 
testant in the Chicago Music Festi- 
val. The festival judges who awarded 
this distinction to Mr. Dalton in- 
cluded: Gladys Swarthout, Lawrence 
Tibbett and Edith Mason. Mr. Dal- 
ton had previously won the bass- 
baritone division for Cook County, 
Ill., to enter’ the Chicago Music 
Festival. 

The “singing foundryman” has 
been an A.F.A. member since 1937 
and is enrolled in the Chicago chap- 
ter. He has been a molder, metallur- 
gist and equipment demonstrator in 


Chicago. 
AMERICAN FOUNDRYMAN 





"AMERICAN FOUNDRYMAN" 


Advertising Policy to Continue 


“HAT the AMErRIcAN FounprRy- 

_ MAN will continue to be pub- 
lished in its present form was as- 
sured by a decision of the Executive 
Committee of the Board of Direc- 
tors at a meeting held September 5. 
With National President F. J. Walls 
presiding, the Committee unani- 
mously recommended suspension of 
the quarterly TRANSACTIONS and 
directed the continuation of adver- 
tising beyond 1945. 

Members of A.F.A. will recall that 
prior to May 1945, the AMERICAN 
FoUNDRYMAN was published with- 
out advertising, and that papers and 
discussions presented at the annual 
meetings were published in a quar- 
terly TRANSACTIONS. The cancela- 
tion of the Detroit Convention made 
necessary a revision of this publica- 
tion schedule, in order to bring to 
the membership a continuous vol- 
ume of valuable technical and prac- 
tical material. 


Accordingly, the Board of Direc- 
tors voted last January to increase 
the size and scope of AMERICAN 
FouNDRYMAN, effective with the 
May 1945 issue, under an emergency 
program of activities. It was unani- 
mously voted at that time to accept 
advertising in monthly issues of the 
magazine, in the belief that the in- 
creased scope and importance of the 
publication would perform a real 
service for both members and the 
equipment and supply companies. 

The judgment of the Board has 
since been proved through complete 
acceptance by the membership and 
increased calls for advertising space 
by those whose products serve the 
castings industry. 

The Executive Committee’s action 
of September 15 thus guarantees the 
continuation of advertising in the 
AMERICAN FouNnpRYMAN beyond the 
emergency period of 1945, their 
decision being reached on the basis 
of four months’ experience and 
following careful analysis of the re- 
actions of both advertisers and read- 
ers. Thus the Association will begin 
its 50th Anniversary year with the 
AMERICAN FouNDRYMAN as an estab- 
lished and recognized member of the 
industrial press. Every effort will be 
made to maintain its editorial stand- 
ards and, at the same time, to con- 
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stantly improve the value of the 
publication to the Association mem- 
bership and thus also to the manu- 
facturers and suppliers of foundry 
equipment and materials. 

As the magazine develops, its poli- 
cies will be determined in large part 
by a Committee on AMERICAN 
FOUNDRYMAN Policy of the Board, 
of which W. B. Wallis, Pittsburgh 
Lectromelt Furnace Corp., Pitts- 
burgh, Pa., is chairman. Other 
members of the committee are: H. 
H. Judson, superintendent, Goulds 
Pumps, Inc., Seneca Falls, N. Y.; 
Max Kuniansky, vice-president and 
general manager, Lynchburg 
Foundry Co., Lynchburg, Va.; 
Harry Reitinger, Emerson Engineers, 
New York; and D. P. Forbes, presi- 
dent, Gunite Foundries Corp., Rock- 
ford, II. 





Herbert Scobie Added 
To Association Staff 


MERICAN Foundrymen’s As- 
sociation is pleased to an- 
nounce that Herbert F. Scobie, 
foundry instructor at the University 
of Minnesota, Minneapolis, since 
1938, has now joined the National 
Headquarters staff to assist in the 
coordination and development of 
the Association’s broader program 
along educational lines. Mr. Scobie, 
one of the younger and enthusiastic 
members of the Twin City chapter, 
joins the organization at a time when 
the entire foundry industry is espe- 
cially concerned with its future sup- 
ply of trained manpower. He will 
be working closely in conjunction 
with the Committee on Cooperation 
with Engineering Schools and Col- 
leges. 


Mr. Scobie attended Gustavus 
Adolphus College, St. Peter, Minn., 
in 1930-31, then entered the Uni- 
versity of Minnesota, school of 
chemistry, obtaining his degree in 
chemistry in 1935. Later he received 
a master’s degree in metallography. 
Prior to becoming connected with 
the University of Minnesota, he 
spent several years in industry as a 
chemist, and while an instructor in 
foundry practice played an active 


part in interesting engineering stu- 
dents in foundry work. 

He has been an energetic sup- 
porter of the Twin City chapter 
since its founding in 1941, making 
a wide circle of friends in the Twin 
City foundry area. As Chairman of 
the Chapter’s Publicity Committee 
this year, he has edited a very in- 
teresting chapter house organ called 
“The Shakeout.” 

Mr. Scobie organized and is 
Chairman of a Committee on Chem- 
ical Analysis, formed by a group of 
interested individuals in the Twin 
City area. He has addressed a num- 
ber of technical organizations in the 
Twin Cities, has been active at 


H. F. Scobie 


several A.F.A. Conventions, and is 
a member of the Committee on 
Grading and Fineness, Foundry 
Sand Research Project. 

Formation of the Youth Encour- 
agement Committee of the Associa- 
tion’s board last fall, coupled with 
increased activities along educational 
lines, made necessary a broadening 
of the National Office staff to carry 
this work forward. Through coop- 
eration with educators and foundry 
executives, it is expected that Mr. 
Scobie will add greatly to the Na- 
tional and local chapter activities of 
A.F.A. in promoting the interests of 
the foundry industry among young 
men of all ages. 





Ohio Foundry Five 
Time “E” Winner 


HE Hamilton Foundry & Ma- 

chine Co., Hamilton, Ohio, has 
been awarded the Army-Navy “E” 
award for the fifth time. 
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The Advantages 
ig. I— howi ional moldi hod for blank 
sa Ronaarang ag" ow ag kno elgg and Limitations of 
GAMMA-RAY RADIOGRAPHY 
on 


SMALL STEEL CASTINGS 


—Radiograph of rim section at a spoke junction shown in Fig. I. 


non-destructive testing in the small steel foundry 

is becoming more prevalent. It is a new process 
and has reached its present volume primarily because 
of war production demands. Previous to that time it 
had been viewed with fear and skepticism, even to the 
point where some producers refused to consider it. 


T= use of gamma-ray radiography as a tool for 


A few foresighted foundry executives early recognized 
its possibilities and, when it became a necessity in the 
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*[mproved methods of application and better 
understanding of interpretation standards have 
resulted in wide acceptance of radiography as an 
inspection tool and as a means of developing 
techniques fo assure perfection of castings. 


By R. H. Frank, 
Chief Metallurgist, Bonney-Floyd Co., 


Columbus, Ohio 


production of certain types of castings, were well paid 
for the knowledge their personnel had gained in pre- 
vious years, not only from the standpoint of having 
experienced radiographers in their organization but also 
in its use and interpretations for foundry technique. 


Slow acceptance of gamma-ray radiography in the 
industry is not altogether due to the foundries them- 
selves. The promulgators of the process endeavored to 
introduce their technique too fast and in, so doing, as 
is the American way when one is told he must do 
something, they received very little encouragement. 


The main source of the objections, disregarding the 
cost, was in the interpretation of the shadow markings. 
Who was to say what a certain image on the film was 
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Fig. 3—Same casting shown in Fig. | but with three large risers 
placed between spokes. Fig. 4—Severe shrinkage shown in gate 
section of gear casting gated as shown in Fig. 3. 

















and what it meant, that is, as far as 
the serviceability of the castings was 
concerned? There were no standards 
for comparison and comparatively 
few persons who could intelligently 
interpret the images. Analogous to 
the early situation in radiography is 
the recent attempt to introduce 
magnetic particle testing into the 
foundries without a sound basis of 
interpretation and customer require- 
ments. 


While the names of Mehl, Barrett 
and Doan are associated with the 
early developments in gamma-ray 
radiography, the work of Briggs and 
Gezelius’ probably had more to do 
with the introduction of this process 
in the foundry industry than any 


Fig. 5—Casting with risers same as in Fig. 

3 but with reduced section at rim junction. 

Fig. 6 (below left)—Shrinkage in gate sec- 

tion of casting shown in Fig. 5 due to in- 
sufficient feeding. 


other. Their publication was the first 
discussion dealing entirely with steel 
castings. 


Later in the same year these 
authors, in a private publication 
from the Naval Research Laboratory 
entitled “Instructions for Radiog- 
raphy with Radium,” gave the in- 
dustry its first working knowledge 
for the use of radium. Their basic 
instructions are still used, but in the 
intervening years many others have 
contributed improvements and ad- 
vancements. Both the Army and 
Navy have issued radiographic 
standards for the inspection of steel 
castings, and the ASTM through 
Committee E7 has published “Tenta- 
tive Methods of Radiographic Test- 
ing of Metal Castings” (E15-39T). 

Radiography, like all other testing 
methods, is not foolproof; it has its 
limitations and no one can say that 
it is 100 per cent correct. However, 
if one is to achieve the best results 


it is necessary to be thoroughly ac- 
quainted with the technique, with 
strict adherence to details and inter- 
pretation. 


It is not within the scope of this 
discussion nor is it the intention to 
elucidate in detail the accepted tech- 
nique for the making of gamma- 
ray radiographs. These requirements 
have been fully explained by Briggs 
and Gezelius,’ 7 ® Mehl,* Doan and 
Young,* > Woods,’ Morrison and 
Nodwell,? Taylor,® Radium Chem- 
ical Co.,?° and others. 


As previously mentioned, interpre- 
tation seems to be the main source 
of contention between consumer and 
producer inspectors, even by refer- 
ence to a set of standards. This 


Fig. 7—Drawing of gear casting showing 
change in design to overcome shrinkage. 
Fig. 8 (below right)—Radiograph showing 
that shrinkage has been eliminated in rim 
section at former intersection (Fig. 7). 
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Fig. 9—Considerable shrinkage still present in gate section (see Figs. 7 and 8). 


situation is natural and is to be ex- 
pected, but it is doubtful if any 
serious disagreement would arise 
which could not be settled with satis- 
faction to both parties. 

From the author’s experience, 
most difficulties at the start arose 
within the shop personnel. Many 
times the skeptics had to be shown 
by dissecting the casting or carefully 
chipping the area, as shown on the 
film, so that the defect was revealed. 
However, it was not long before 
even the most doubtful were con- 
vinced of the value of radiography 
for the production of better castings. 


At the present time there is a 
competitive situation between the 
foundry technicians, several inspec- 
tors and the cleaning room foreman 
as to which castings will be radio- 
graphed first, and sometimes it is 
necessary for the general manager 
to determine an order of preference. 

Again, it is not the intention to 
enter into any discussion as to the 
relative merits of gamma-ray versus 
x-ray radiography. Both have their 
place in the industry and are more 
or less interchangeable. Radium is 
portable, economical, requires no 
elaborate machinery, lends itself to 
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batch operation, requires less shield- 
ing and has more latitude. 


On the other hand, x-rays are 
much faster and more sensitive, 
especially in the thinner sections. 
While the foundry in the future may 
use both sources, it is believed that 
radium will continue to be the most 
popular, except in those cases where 
it would be possible to use fluoro- 
scopic methods, in which field the 
x-ray, at the present time, is the 
only means of supplying the energy. 

Originally, radiography was de- 
veloped as an inspection tool for the 
ultimate consumer to determine 
hidden flaws or defects in order to 
preclude the possibility of service 
failures. In this way the necessary 
repairs or rejections could be accom- 
plished before serious damage re- 
sulted. 

While this is still the practice, 
many foundries have taken it upon 
themselves to use radiography as a 
means to develop technique where- 
by such defects are eliminated by 
the examination of. pilot castings. 
It may be mentioned here that the 
Navy, upon request, will furnish 
radium to be used for this purpose 
on their own castings. The avail- 


ability of a unit is limited to its need 
for final inspection and is subject 
to recall without advance notice. 

The former method for finding 
these defects was to destroy the cast- 
ing by cutting it into small sections 
and examining these pieces visually. 
On small castings this was not very 
difficult and fairly rapid, but there 
was still no assurance that the part 
was sound since, unless very thin 
sections were cut, a flaw could exist 
between cuts and not appear on the 
surface, thereby giving a false sense 
of security. While such flaws as 
shrinks usually can be suspected in 
certain areas, they do not always 
appear in that section due to care- 
less operators or pouring technique. 

The cutting of large castings is 
time consuming, laborious, expensive 
and a much less secure method than 
in the case of smaller castings. With 
radiography the casting does not 
necessarily have to be destroyed, if 
defects are found, since in most cases 
it is possible to repair the affected 
area and make the necessary changes 
in heading and gating for subsequent 
elimination of the defect. If speed 
is essential, radiographic inspection 
can even be accomplished before the 
risers are removed. 

Probably the best way to illustrate 
the use of radiography as a non- 
destructive method for the develop- 
ment of foundry technique is to cite 
examples or case histories. The case 
of a large blank gear will be fol- 
lowed. 


Gating and Risering 
These blank gears were about 6 ft. 
in diameter with a 12-in. face. They 
were designed with six spokes and 
an open or window-type web, as 


shown in Fig. 1. The molding 
method was convential, that is, an 
open riser at each spoke junction 
and a bottom gate. 


The six risers were considered as 
necessary due to the heavy metal 
section at the junction of the spokes 
with the rim. It is essential that 
these areas be solid because the bot- 
tom, ofithe:teeth is about | in. below 
the east surface, and if there are 
any shrinkage cavities the teeth will 
be weakened. With this molding 
method no shrinkage troubles were 
encountered. 

While the entire rim was radio- 


This paper was secured qs part of the 
1945 “Year-’Round Foundry Congress” 
and is sponsored by Steel Division, A.F.A. 
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Fig. .10 (above)—View of gear casting showing change in gate position to eliminate 
shrinkage in gate section of rim. Fig. 11 (below)—Shrinkage in gate section has been 
avercome by change in gate position (Fig. 10). 


graphed, it is not deemed necessary 
to display all of the films. In thi; 
and the following examples the in- 
ternal structure of the junctions for 
each set is fairly constant, so one 
typical example should be sufficient 
for this purpose. Figure 2 shows 
one of these sections for this mold- 
ing method. 

In order to increase the yield, the 
idea was conceived that proper feed- 
ing of the spoke junctions could be 
achieved with three larger risers 
spaced between the spokes, as shown 
in Fig. 3, the theory being that one 
riser would feed two junctions. 
Radiographic inspection quickly dis- 
proved this assumption as severe 
shrinkage was found at the intersec- 
tions (Fig. 4). 

While this is the radiograph of the 
gate section and much more shrink- 
age is shown at the hot spot (top 
of film) created by the gate, it still 
is typical of the other intersections. 
There’ should be no question but 
that, considering the service of these 
gears, this casting is unsatisfactory 
and even the most lenient foundry- 
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Fig. 13—Same section shown in Fig. 12 after plug had 
been removed and the hole welded. 


Fig. 12—Radiograph showing that "tight" plug fitted into 
wall section of casting was not satisfactory. 


man would quickly discard this 
molding method. 

It is a well-known procedure 
among foundrymen that decreasing 
the metal section at the intersection 
of two or more ribs will lessen the 
propensity toward shrinkage in that 
area since it would be more uniform. 


Following along these fundamentals, 
it was suggested that the spokes be 
constructed at the rim junction, as 
shown in Fig. 5, and a casting was 
made according to this design. 


Fig. 14—Shrinkage in large motor shell cast- 

ing which had two large pole pieces on 

inside. No riser was used for feeding pole 
pieces inside of motor shell. 
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Here again the films showed that 
this reduction in section was insuffi- 
cient for these risers to properly feed 
the intersections. Severe shrinkage 
was found, as shown in Fig. 6. As 
in the previous example, this is the 
gate section and shows considerable 
shrinkage, for reasons explained, but 
is still symbolic. Needless to say, this 
method was quickly discarded be- 
cause of the results obtained in this 
one casting. 

Following along the same line of 


Fig. 15—Unfused chill in same section 
shown in Fig. 14. 


reasoning as before, the next design 
change was to divorce the intersec- 
tions completely except, of course, 
at the web. In this manner the rim 
section was made as uniform as pos- 
sible under the circumstances, as 
shown in Fig. 7. The radiographs 
showed (Fig. 8) that the rim at the 
former intersections was now solid, 
but that the gate section (Fig. 9) 
still contained a considerable amount 
of shrinkage. 

Up to this point no one had ques- 


Fig. 16—Use of a pressure riser eliminated 
shrinkage (Figs. 14 and 15). 
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Fig. 17 (top)—Radiograph of ring casting secfion. No slirinkage present. Overall height, T2 tn. 
Fig. 18 (bottom)—Ring casting section, overall height, 11'/2 in. No shrinkage shown in casting proper. 
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tioned the interpretation of the films. 
However, when this casting was de- 
termined to be solid with the excep- 
tion of that section near the gate, 
doubt was loudly expressed by a 
number of the foundry technicians. 
While the casting did show a few 
surface imperfections at this point, 
the radiographer held to the original 
interpretations that the shadow 
markings were internal defects or, in 
other words, shrinkage. 

Proof was established by burning 
out this section with the carbon arc. 
This one instance, which happened 
a number of years ago, was the turn- 
ing point for the skeptics in this 
foundry. 

The logical step to follow in 
chronological order was to change 
the position of the gate, since the 
original purpose had been realized. 
This was accomplished by gating 
into each riser at the joint, as shown 
in Fig. 10. Because there was no 
shrinkage in the previous design, ex- 
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Fig. 19—Another ring casting section, overall height 12 in. Radiograph shows severe 
shrinkage or hot tears extending far down into casting. 


cept at the gate, none was expected 
by this method, and this assumption 
is clearly evidenced by a typical 
junction, as shown in Fig. 11. Need- 
less to say, this method was then 
adopted for production. 

An interesting application hap- 
pened several years ago when the 
foundry was called upon to make a 
strainer casing for service under high 
temperature and pressure. Since no 
core shift could be tolerated, it was 
thought necessary to hold the large 
core in place by a heavy rod anchor 
extending through the cope. 

It was known that the anchor 
would have to be removed and the 
casting repaired, but the engineers 
said they could make a threaded 
plug so tight that it could not be 
found. After drilling out the anchor 
rod the hole was threaded and a 


plug fitted into the center of the 
wall section, leaving a depression of 
approximately 14-in. on each side to 
be welded. 

The radiograph, as shown in Fig. 
12, revealed just how tight this 
“tight” plug fitted. Of course, this 
could not be permitted, so the plug 
was removed and the hole welded 
by placing a backing strip on the 
inside. The radiograph (Fig. 13) 
then showed an acceptable and uni- 
form structure. Incidentally, the 
anchor method was quickly dis- 
carded and other means used to hold 
the core in a central position. 

Another pattern was for an en- 
closed type motor shell which had 
two large pole pieces on the inside. 
These were in such a position that 
it was almost impossible to reach 
them with an open riser, and in- 
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of pinhole porosity was due to use of faulty film. 


Fig. 20—Example of misleading radiograph. Appearance Fig. 21—Another radiograph of same section shown in 
Fig. 20 shows slight centerline weakness but no porosity. 








volved considerable pattern expense 
and time to provide a blind riser. 
Since they were fairly large castings 
and it was not wished to destroy 
any, it was decided to make two 
molds, one without any feeding at 
the pole pieces and one with an 
internal chill. 

The radiographs, Figs. 14 and 15 
respectively, determined that neither 
method would be satisfactory since, 
as was expected, the one showed a 
large shrink and the other the un- 
fused chill. There was then only one 
method left, and that was to provide 
a pressure riser. Figure 16 shows 
that this should have been done in 
the first place, regardless of time 
and expense. 

Even after the radiograph reveals 
the presence of internal defects it is 
not always possible to immediately 
diagnose the trouble so that a sub- 
sequent occurrence will be pre- 
vented. A ring casting of 36-in. 
diameter, 3%4-in. thickness and 6-in. 
height had been in production for 
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some time without any shrinkage 
troubles being experienced. 

It was designed with an open ring 
riser bottom gate and the mold filled 
from the gate, i.e., no metal was 
poured into the riser. Not long ago 
three of these rings were cast in the 
same heat and, as far as could be 
ascertained, all had been poured in 
a conventional manner. Since these 
castings are shipped to the customer 
without removing the riser, they of 
course are inspected with the riser 
attached to the casting. 

An alert inspector noticed that 





Written discussions of this 
paper are solicited for publica- 
tion in future issues of “Amer- 
ican Foundryman" and/or 
bound volume of "Transac- 
tions." Discussions should be 
sent to Secretary, A.F.A., 222 
West Adams St., Chicago 6. 











the shrinkage cavities in one of the 
risers looked deeper than in the 
others. Visual inspection and insert- 
ing wires seldom give the true depth 
of these cavities. Furthermore, since 
the customer removed the riser, the 
foundry did not wish to deliver a 
defective casting, so it was decided 
that the quickest and least expensive 
method to determine the depth of 
the shrinkage was to radiograph 
these castings. 

As in previous examples, it is not 
deemed necessary to exhibit all of 
the films, so only one radiograph on 
each casting will be used to demon- 
strate the problem. The first ring, 
with an overall height of 12 in. from 
the bote#om of the casting to the top 
of the riser, did not have any shrink- 
age in the casting proper, as is shown 
in Fig. 17. The second ring, as is 
shown in Fig. 18, while it showed 
no shrinkage had an overall height 
of only 11% in. 

The third ring, with an overall 
height of 12 in. (Fig. 19), exhibited 


AMERICAN FOUNDRYMAN 











severe shrinkage or hot tears which 
extended far down into the casting. 
While the cause of this anomaly is 
still being discussed, with no logical 
answer as yet forthcoming, it cer- 
tainly demonstrates the use of radio- 
graphy for maintaining a supplier’s 
integrity. 

Sometimes the interpreter may be 
misled by his own films unless he 
is very careful, as in the following 
case. A light, cup-shaped casting 
with four protruding feet was radio- 
graphed to determine the solidity 
at the junction. One of the feet, as 
shown in Fig. 20, was interpreted at 
first as showing fine pinhole porosity, 
but the others were clear. 

The foot itself occupies only the 
light rectangular portion of the film. 
There being some question as to the 
cause of the porosity in one foot 
and not the others, the film was 
again placed on the viewing box. 
This time, possibly because the 
rheostat was turned higher, thereby 
increasing the light-intensity, the 
same type of shadow markings was 
observed on the film in the area out- 
side of the casting or, so to speak, 
in the air. 

Another radiograph was taken im- 
mediately (Fig. 21), which showed 





Fig. 23—Same section shown in Fig. 22 appears very clearly on “Type A" film under 
conditions of strong illumination. 


nothing but a slight center-line 
weakness. The only difference be- 
tween the two radiographs was the 
film, and it had been taken from 


Fig. 22—Example of method using two films of different speeds in the same holder. 
Film density for 34-in section when exposed for 23-in. section is entirely too high for 
proper interpretation on this "no screen" film. 
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the same box. No satisfactory ex- 
planation has as yet been found, 
even after submitting the films to 
the manufacturer. 

This illustration is given only to 
serve as a warning to the observer 
so that he will not be too hasty in 
his interpretation of the shadow 
markings. It might also be men- 
tioned at this point that it is good 
policy to mark the surface imper- 
fections with small arrows before ex- 
posing the film. This partially elimi- 
nates controversy as to whether a 
shadow marking is external or in- 
ternal, and helps immensely in locat- 
ing internal defects so that they can 
be marked on the surface for sub- 
sequent removal and repair. 


Exposure Methods 


The satisfactory showing of wide 
variations in thickness by one ex- 
posure has always been a problem. 
The first method used was to expose 
two films of the same speed in one 
holder and reduce the exposure time 
by approximately 40 per cent. The 
thicker sections were then viewed 
through the two films superimposed 
upon, each other, and the thinner 
sections through one film, but the 
method was not entirely successful. 

The high-intensity illuminator with 
a variac control has been used with 
considerable success for a number of 
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Fig. 24—The double film-different speed method applied to casting section thicknesses of 1'/4 
in. and 334 in. Exposed for the 334-in. thickness, only faint differences in density for the thin 
portion appear on the "no screen" film under strong illumination. 


years. With this method only one 
film is exposed to conform to the 
greater thickness and the denser 
portion of the film viewed with 
the high-intensity illumination. The 
latest innovation is the use of two 
films of different speeds in the same 
holder. We are indebted to Seeman 


and Corney™ for the suggestion, to 
Taylor ® for the actual development. 

By a combination of the last two 
methods we are able to observe wide 
variations with one exposure. Figures 
22 and 23, using films of different 
speeds, show a small casting with 
the thickness ranging from 34-in. to 


23%-in. (“no screen” and “Type A” 
film respectively). The 34-in. metal, 
when exposed for a 234-in. section, 
gives a film density entirely too high 
for proper interpretation on the “no 
screen” film but shows very clearly 
on the “Type A” film. 

Since the casting (Fig. 23) showed 


Fig. 25—Gas holes appearing in same section shown in Fig. 24 on “Type A" film under 
ordinary illuminating conditions. 
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‘no internal flaws, probably a better 


illustration of the double film-dif- 


ferent speed method would be one 
where imperfections were detected 
'in the thinner section. The radio- 
_ graph of a section of a high pressure 
turbine casing, coming under Class 
| 2 Navy Standards, is shown in Figs. 
' 24 and 25. The difference in thick- 
_ ness depicted in these two films was 
1%-in. and 334-in. and the same 
"types used as before, exposing for 
| the 334-in. thickness. 


Figure 24 is the “no screen” film, 
and under the strongest light avail- 


_ able, namely, two no. 1 photofloods, 


only faint differences in density 
could be observed in the thin por- 
tion. Figure 25 is the “Type A” film, 


and under ordinary light numerous 


gas holes can be clearly seen. With- 
out this double-film method it would 
have been necessary to make another 
exposure for the 114-in. section. 
While the author has used this 
method for only. a short time, it is 
believed that it has wide possibili- 
ties. There are a number of other 
combinations of different-speed films 
that can be used and which it is 
intended to try. In the last illustra- 
tion shown there was a difference of 
2% in. between the wall thickness, 
but it is probable that with the 
proper films differences of 4 in. can 
be shown with satisfactory density. 


Conclusion 

In concluding, it might be said 
that there are numerous other ex- 
amples of radiography for the de- 
velopment of foundry technique, not 
only in this shop but in many other 
places. The value of this method is 
clearly evidenced by the few ex- 
amples cited. Without the use of 
radiography, the development of 
these castings would have been time 
consuming and expensive since it 
would have necessitated their de- 
struction by sawing or machining for 
visual examination. It would not 
only have been dangerous but per- 
haps have caused a loss of prestige 
and valuable machining time if these 
castings had been delivered without 
examination. 

In a certain bureau of the govern- 
ment there is a saying that it is bet- 
ter to protect than detect. This 
surely can be applied to the foundry 
industry, since it would be much 
better for the producer to protect 
himself by radiographic inspection 
than to have the imperfection de- 
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tected by the consumer. Radiography 
may have been a burden at one 
time, but it is now a necessity and 
is here to stay. 
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® COMMITTEE REPORT 


Cupola Research Project 
Nears Completed Stage 


By Chairman R. G. McElwee, 
Vanadium Corp. of America, Detroit 
ee eceingy reports have covered 

the aims and purposes of the 
Cupola Research Project Committee, 
but for the benefit of all, the main 


objective may be summarized briefly . 


as to establish a much needed re- 
search project to cover those phases 
of cupola melting concerning which 
adequate data are not available in 
the literature. To accomplish this 
objective, the Cupola Research Proj- 
ect Committee decided on the fol- 
lowing steps: (1) Review of the 
literature cn cupola operation to de- 
termine what data are available; 
(2) Evaluate and correlate this, plus 
unpublished information on cupola 
practice; (3) Compile a Cupola Op- 
erator’s Manual from the work done 
on (2). This work will show the 
“blind spots” in available data; and 
(4) Attack the “blind spots” by a 
well-directed research under the 
sponsorship of the Technical De- 
velopment Program of A.F.A. 

The literature review has been 
completed by Battelle Memorial In- 
stitute, Columbus, Ohio, as a joint 
project between the institute and the 
committee. Assignments for prepara- 
tion of various sections of the book 
were made to subcommittees whose 
personnel was chosen carefully on a 
basis of experience and authority. 
The literature review has been of 
considerable assistance to these sub- 
committees in the preparation of 
text for the manual. Over two-thirds 
of the chapters have gone to the 
technical office for arrangement and 
final editing and the remainder, 
which are in the process of final 
“dressing up,” will be ready in a very 
short time. 

The assembling of chapters and 
the make-up and indexing of the 
book are still ahead but in capable 
hands, and the result should be a 
manual containing helpful material 
for everyone operating a cupola. 
With the publication of the manual, 
all work preliminary to the actual 
research will have been completed. 
From there, the real job of research 
will start. Those items will be 
selected for investigation which ex- 
perience has shown to be least satis- 
factorily covered in the literature. 
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Fig. | (Right)—High school cooperative 
student determining manganese content in 
steel samples. 


Fig. 2 (Below)—Trainee determining tensile 
strength of steel sample. 


Fig. 3 (Bottom, right) — Molding sand 
strength determination. 


Fig. 4 (Opposite page, left)—Students 

solving applied problems in study of slide 

rule. Fig. 5 (Opposite page, right)—Study 

of track-type tractor transmission during 
shop trip. 
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SATERPILLAR COOPERATES 
in Training High School S tudents for Foundry Work 


PPROXIMATELY one year 
A ago, the company with which 
the author is associated estab- 
. lished a cooperative training pro- 
gram in conjunction with four local 
high schools. The purpose of this 
plan is to provide an opportunity for 
qualified high school students to gain 
work experience in industrial labora- 
tories, thereby applying the the- 
oretical knowledge of physics and 
chemistry learned in high school to 
practical physical testing and chemi- 
cal analysis in industry. 

The proved success of the plan in 
the laboratories suggested expansion 
to other fields. Consequently, the 
program now includes a_ second 
group working in the engineering 
department as tracers or drafting 
students. For the sake of brevity, 
this article deals only with the 
laboratory program. 

The success of the plan has been 
due to the care exercised in present- 
ing its opportunities to the prospec- 
tive trainee, his selection and train- 
ing, coordination of his plant and 
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* Cooperative training programs, properly organized and conducted, 

have proved their value—providing a source of trained personnel for 

reyes and enabling the young student fo establish an early con- 
t 


tact w 
a career is the proper one. 


h the working world—satisfying himself that his choice of 


By Paul Griebel, 
Training Department, Caterpillar Tractor Co., 


Peoria, Ill. 


school work and strict adherence to 
the agreement reached between the 
school authorities and the plant in 
regard to the student, plus the fact 
that the coordination rests with the 
school authorities. 

Selection. Each year, the coopera- 
tive training program is presented to 
an assembly of high school juniors 
a few weeks before the close of the 
school year in June. All students in- 
terested in the program’are invited 
to the plant, where screening tests 
are given and they are individually 
interviewed. ‘ 

A list of qualified students is pre- 


pared on the basis of the tests and 
interviews, and this list is discussed 
with the high school physics and 
chemistry teachers as well as the 
deans. At this conference, final selec- 
tion of the applicants is made. The 
cooperation of high school staff per- 
sonnel is invaluable, since they are 
far better acquainted with the abili- 
ties and characters of the students 
than the interviewer could possibly 
become in his brief meeting with 
applicants. 

Students selected for the program 
are offered summer employment as 
laborers in the plant. The work con- 











sists mainly of material moving 
where they have the opportunity of 
handling many types of forgings and 
castings. This acquaints them with 
the surroundings and gains them 
valuable experience in recognizing 
specific parts. While summer work 
at the plant is not prerequisite to 
participating, its merits are obvious. 

At the start of the fall school 
term, the students are transferred to 
the particular laboratory in which 
they begin their cooperative work. 
They spend approximately 4 hours 
a day on the job, which merits high 
school credit, while carrying enough 
subjects at school to assure gradua- 
tion. 

Schedules are arranged so that 
half of the participating students 
work in the morning and half in the 
afternoon. In this way, the eight 
available openings in the laboratory 
are filled by 16 students, each work- 
ing one-half day. 

Type of Work. At present three 
laboratories participate in the pro- 
gram; namely, metallurgical re- 
search, metallurgical control, and 
foundry metallurgical laboratories. 
Types of work with which the stu- 
dent becomes familiar depend, of 
course, on the particular laboratory 
in which he works. A brief descrip- 
tion of the work available in each 
laboratory follows. - 


Outline of Student's Work 
The metallurgical research labora- 
tory has work available in two divi- 
sions, (1) the analytical laboratory 
and (2) the physical chemistry 
laboratory. The trainee works in 


both divisions, becoming familiar - 


with the common methods of mate- 
rial testing, various electro-plating 
processes, evaluating effectiveness of 
corrosion inhibitors, resinous paints 
and testing plastics. ‘ 


Since some research in fuels and 
lubricants also is carried on in this 
laboratory, the trainee learns how to 
conduct viscosity, acidity, carbon 
residue, and flash point investiga- 
tions. 


In, the metallurgical control labo- 
ratory, the trainee works in the sam- 
ple cutting division, chemical labora- 
tory, and physical test division (Figs. 
1 and 2). All students thus are able 
to prepare test specimens from mill 
heats and follow them through the 
various test procedures. Work ex- 
perience in the foundry sand con- 
trol laboratory (Fig. 3) includes 
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equally) 


analyses of both molding and core 
sands. These tests are for permea- 
bility, compressive strength, moisture 
content and green and dry tensile 
strength. The trainee obtains his 
own samples from the molding floor, 
affording him the opportunity of 
becoming familiar with the foundry. 

The trainee’s work in the chem- 
istry division of the foundry labora- 
tory consists, in part, of preparing 
materials for analysis. He also is 
given instruction in the procedures 
followed in determining carbon, 
sulphur, silicon, manganese, molyb- 
denum, chromium, and nickel con- 
tent in cast irons. 

Various core oils, clays, and bind- 
ers are purchased by the foundry on 
specifications, and these materials 
are tested before they are used. The 
student receives instructions in the 
procedures for making these tests. 


Training Stations 


It will be noted that each labora- 7 


tory has several training “stations.” 
A student employed in the research 
laboratory will spend part of his 
time in the analytical division, part 
in the physical chemistry division 
and some time in the foundry labora- 
tory. 

Each student employed in the 
tractor metallurgical laboratory will 
divide his time (not necessarily 
between sample cutting, 
physical testing, chemical testing, 
and the foundry laboratory. 

Note that the foundry laboratory 
is a “station” for all students. This 
affords each participant the oppor- 
tunity of becoming acquainted with 
gray iron foundry practice and the 
required laboratory control. 


Instructing the Student 

Method of Instruction. The stu- 
dent is instructed in various tests 
and procedures by his supervisor. He 
then works for a period of time with 
a regular employee, until he has 
gained the manual dexterity required 
to handle the particular job. At this 
point he has the responsibility of 
performing the task in the proper 
manner. Occasionally “blind” tests 
are run in chemical analyses to check 
the accuracy of the trainee’s work. 

Classwork. In addition to the 
classes taken at the high school, all 
participants spend 2 hours of their 
Saturday work time in class at the 
plant (Fig. 4). Classwork consists of 
discussions on company organiza- 








tion, industrial economics, study 
the gasoline and diesel engines, 4s 
well as company products in gener |], 
operation of the slide rule, func:- 
mentals of heat treatment and met. !- 
lurgy, and blueprint reading. 

Oral instruction is supplemented 
by use of cut-away models of prod- 
ucts, motion pictures, and shop trips 
for the purpose of viewing assembiy, 
heat treatment, and foundry opera- 
tion (Fig. 5). 

Trainees are paid the regular 
training rate while attending class. 


Duration of Course 

Students participating in the pro- 
gram are not under written contract. 
However, some points of verbal 
agreement are: 

A. Employment under this agree- 
ment will be limited to high school 
seniors and will begin during the 
first school week of the fall semester. 

B. Training under this agreement 
will be discontinued if the student 
discontinues his high school educa- 
tion. 

C. Following high school gradua- 
tion, one of five possible actions is 
considered : 

1. The student, if he measures up 
to the department’s requirements 
and so desires, and if an opening is 
available, can be transferred to the 
regular staff of the laboratory. 

2. The student will be eligible for 
all three of the company’s appren- 
tice courses: foundryman, pattern- 
maker, and machinist. He can 
compete for enrollment in any one 
of these courses. 

3. The student may take the ex- 
aminations for a cooperative course 
at Illinois Institute of Technology or 
other near-by college. 

4. He may transfer to work of 
another type, if an opening is avail- 
able and he can qualify. 

5. He may resign. 


Credit. Students participating in 
this program receive one full unit of 
high school credit per semester, i.e., 
two full credits per school year. Both 
credits are acceptable toward high 
school graduation and one is recog- 
nized by the University of Illinois 
for college entrance. 


Program Coordination 
Coordination of the cooperative 
program rests with the high schools 
and is handled by a coordinator ap- 
pointed by the public school of- 
(Concluded on Page 72) 
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Sand Control in a 


MALLEABLE IRON FOUNDRY 


* This paper on malleable foundr 
being prepared at the request o 


sand control is one of several 
the Malleable Division Program 


Committee, which is planning to continue the yearly sper on 
T 


malleable foundry practice started several years ago. 
on this subject will later be incorporated in a reprint on ma 


ese papers 
fleable 


sand control as the Division's contribution to the 1945 program. 
Included in this symposium will be the summary of some 14 com- 
panies’ answers to a questionnaire on malleable sand control. 

The ultimate objective of the Division is to later incorporate all of 
these symposia in a book on malleable foundry practice. Previous 


symposia covered (1) Graphitization of White 


ast Iron, (2) Mal- 


leable Iron Melting, and {3} Gating and Heading. 


By Gordon Davis, Assistant Superintendent, 
Malleable Foundry, McCormick Works, 


International Harvester Co., Chicago 


malleable foundry is one of the 
most important items in the 
production of good castings. For 
various types of castings, satisfactory 
and consistent production is almost 
impossible without a sand control 


standard. 


Sand control becomes a necessity 
because of inspection requirements 
of high quality finish, and in the in- 
terests of cost reduction to eliminate 
finishing operations on rough cast- 
ings and to simplify sand control for 
individual molders. 

Work which has been done to de- 
velop and perfect sand testing has 
really taken a burden from the 
foundryman’s mind by helping in 
the elimination of superficial cracks, 
internal shrinkage, etc. It has re- 
sulted in improved cleaning methods 
and a much desired surface finish. 

The men connected with the early 
development of sand control really 
belong in our “Hall of Fame.” With 
the old hand control method of trial 
and error many castings were made 
but, as in all other lines of manufac- 
turing, scientific control and con- 
tinued research makes mass produc- 
tion possible today. The “practical 
foundryman” and the daily reports 
on the condition of his sand are a 
team much like the melter and his 
regular reports of the metal com- 
position. 

The advantages of sand control 
have been demonstrated on castings 


Piste molding sand in a 
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of simple design, with good gating 
and feeding methods, and proved 
many times by the use of the right 
and wrong sands. Sands, with mois- 
ture, permeability and bond properly 
controlled, can give castings free 
from hot tears, cracks and sand de- 
fects, while a sand with a high mois- 
ture content, with low permeability 
and high bond may show castings 
with defects such as scabs, hot tears 
and rough finish. 


Different Sands Used 
In the production of large quanti- 
ties of various sized castings used for 
light and heavy duty trucks, tractors, 
agricultural implements and ord- 
nance vehicles, several different heap 
and. facing sand mixtures are used. 
Many agricultural castings when 
annealed, cleaned and straightened 







are used in the “as-cast” condition, 
one casting working into another 
and held to close tolerances for 
foundry fits, that is, fits which must 
be satisfactory without machining. 
This is very general in chain links, 
roller bearing ends, and other small 
castings. The manufacturing toler- 
ances are plus or minus 0.006 in. 
on chain links and plus or minus 
0.007 in. on roller bearing ends. 


Sand Conditioning Equipment 

To keep the sand heaps in condi- 
tion four gasoline motor driven sand 
cutters are used. These sand cutters 
handle the majority of the sand used 
in the foundry. Heaps are cut twice 
daily after the heats are poured, and 
by proper cutting good mixing and 
aerating are obtained. The second 
cutting is made immediately after 
the first heat. 


Six portable sand-conditioning 
units are used on the large molding 
machine floors. These machines give 
a well mixed and well aerated sand 
in addition to removing tramp iron, 
chills and core butts. They require 
more manpower to operate than 
does a sand cutter. 


Sands for Light Castings 

A sandslinger is used as a sand 
conditioner and as a molding unit. 
This piece of equipment is very effi- 
cient both as a sand conditioner and 
a mold producing unit. Three in- 
tensive mullers furnish sufficient fac- 
ing sand for the daily requirements. 

On floors where the smaller cast- 
ings such as chain links, roller bear- 
ing ends, knife clips, etc., are made, 
frequent additions of ground rock 
sand (4-6 per cent A.F.A. clay con- 
tent, 240 fineness and 16-20 perme- 
ability at 5 per cent moisture) are 
made. Sands with a good flowability 
are required for this type of work 


Examples of medium sized malleable castings showing gating method. 
































in order to meet the exacting in- 
spection requirements for finish and 
dimensions (Table 1). 

These small castings require spe- 
cial finishes, are closely inspected, 
and sands of a lower bond which 
have less tendency to burn on are 
used. No sea coals or dust-on facing 
materials are used on these light 
castings to improve the finishes. It 
has been the experience in this plant 
that sea coal and dust-on facings tend 
to cause hot cracks on castings of 
intricate design. 


Sands for Medium Size Castings 

The physical properties of indi- 
vidual heaps for squeezer machines 
on medium sized castings are kept 
in condition by adding a natural- 
bonded sand. This is a sand with 
an 11-13 per cent A.F.A. clay con- 
tent, with a 200 fineness and a 25 
permeability at 6 per cent moisture 
’ (Table 2). This is added on the 
heap before the sand is cut to get 
the most effective results.’ ° 

Sand heaps for producing medi- 
um sized castings may retain a 
considerable amount of core sand 
from the shakeout, and the perme- 
ability generally is much higher than 
that of the new sand. There will 
also be a considerable amount of 
facing sands used in these heaps, 
which would tend to keep up the 
bond to a sufficient extent. 

Again, there may be sufficient 
permeability so that a mulled bond 
could be added to the heap before 
cutting, as well as some new lake 
sand. Many heaps used for medium 
sized castings may require from 10 
to 20 cu. ft. of facing sand to obtain 
the required finish. This may be as 
much as 10 per cent of the sand on 
the floor. 


Sands for Heavy Castings 
Sands used on heaps making the 
heavier castings on large jolt ma- 
chines generally have a higher per- 
meability due to a larger volume of 


retained core sand (Table 3). The 
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Moisture, 
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Table 1 


Datty SAND TEsSTs FoR LIGHT WorkK 


Chain Links 





Heap Sand 
Green 
,Permea- Strength, 
bility pst. 


Moisture, 
per cent 
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Roller Bearing Ends 


Heap Sand———— 


Permea- 
bility 
20 
24 
31 
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33 
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Streng! 
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Heap Sand 
Green 
Permea- Strength, 
bility pst. 
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100 
100 
90 
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which are very prone to crack and which require special finishes. 


Facing Sand 


Permea- 
bility 
165 
160 
165 
150 
180 
175 
180 
170 
130 
135 
145 
140 


Green 
Strength, 


psi. 


—_ 
© 
Cc 


— 


CO=DHOM— 00S 


WON We Wino Biv bo 


s and facings that are used to make castings of a special design 





Sample No. 


CoM Ona OUS WN 


— 


Moisture, 
per cent 


4.2 


babadatat at ot at-atee 
AnDOOKFNNOY 


Table 3 


DaiLty SAND TESTs FoR HEAvy WorkK 





Heap Sand 
Green 
Permea- Strength, 
bility pst. 
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per cent 
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Facing Sand 


Permea- 
bility 
170 
160 
175 
170 
185 
150 
170 
175 
165 
170 


Green 
Strength, 


psi. 








Written discussions of this 
paper are solicited for publica- 
tion in future issues of 'Amer- 
ican Foundryman" and/or 
bound volume of “"Transac- 
tions." Discussions should be 
sent to Secretary, American 
Foundrymen's Association, 222 
West Adams St., Chicago 6. 
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Heap Sand 
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Permea- Strength, 
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Facing Sand 


Permea- 
bility 
170 
165 
170 
180 
185 
180 
185 
180 
180 
185 
185 
180 


Green 
Strength, 

pst. 
10.8 
10.8 
11.1 
10.4 
9.7 
10.5 
10.6 
10.2 
10.5 
10.1 
9.7 
9.6 
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Table 5 


Facinc SAND MIXTURES 


Medium Castings 


Medium Castings 


Light Castings (Regular) (Open) 
24 parts Heap Sand 30 parts Heap Sand =; 20 parts Heap Sand 
12 parts New Molding Sand _ 10 parts New Lake Sand 20 parts New Lake Sand 
4 parts New Lake Sand 3 parts Clay Bond 2% parts Clay Bond 
4 parts New Molding Sand 
(2 parts of sea coal are 
added only when required ) 
Heavy Castings (Regular) Truck Wheels 
20 parts Heap Sand 20 parts Heap Sand 
20 parts New Lake Sand 20 parts New Lake Sand 
3 parts Clay Bond 3% parts Clay Bond 


2¥2 parts Sea Coal 


2'% parts Sea Coal 





physical properties of these heaps 
are kept up to molding sand require- 
ments by frequent additions of nat- 
ural bonded sand or a mixture of 
colloidal clay mulled with new lake 
sand. 

Closely controlled facing sands 
used on the heavy castings have 
small quantities of a coarse grade of 
sea coal. The facing sands also help 
to keep the sand open and the green 
strength up to standard. 

The sand from the slinger floor 
used in molding truck wheels is 
checked each hour. Samples are 
taken after passing through the 
head, as it is found that perme- 
ability is somewhat reduced through 
the head. On this floor only syn- 
thetic sands are used. Rebonding is 
done with a mixture of 10 parts of 
colloidal clay and 40 parts of new 
lake sand mixed in a muller. Enough 
is added each day to maintain pre- 
determined standards by additions 
on molds before shakeout (Table 4). 


Sea Coal Added 

Facing sand with sea coal addi- 
tions for truck wheel castings is used 
on the cope side of patterns only as 
a means of lifting the deep pockets. 
Rigid standards are used on truck 
wheel facing sand as it must have 
just sufficient green strength to lift 
the mentioned pockets. 

Moisture is kept low so as not to 
bake too hard for easy contraction 
of castings. This particular job is 
susceptible to hot cracks unless all 
involved materials are at the highest 
possible workable standards. 

The tests shown in Tables 3 and 4 
are made on samples from different 
floors, some of which require a 
higher green strength than others 
depending upon the size and shape 
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of the flask and the nature of the 
casting in production. 

Facing sand mixtures are varied 
according to the size and require- 


‘ments of the castings. On some 


fairly heavy castings it has been 
found desirable to have a more open 
facing. Typical examples of the 
mixtures used for the various fac- 
ings are shown in Table 5. 

Each foreman and his assistants 
have a particular class of work for 
which they must choose the sands 
and the facing which are best suited 
to the requirements of the casting. 
The right sand for each specific cast- 
ing is not enough. It is the day-to- 
day uniformity, which is maintained 
by frequent testing and regular ad- 
justments, that counts in the long 
run for quality production. 

It is the purpose of this paper pri- 
marily to record the details of the 
sand control practice used in this 
foundry. It is the faithful adherence 
to control that results in a better 
casting and more satisfactory pro- 
duction. 





A.F.A. MEMBERS HELP 


Uncover German 


ROM American industries, col- 

leges and government agencies 
were drawn more than 200 Ameri- 
can technical experts to investigate 
Germany’s technical industrial war 
secrets. This program is being car- 
ried out under the direction of the 
Joint Chiefs of Staff, and in con- 
junction with the Foreign Economic 





J.T. MacKenzie F. L. Wolf 


Administration and other govern- 
mental agencies. Most of the in- 
vestigators were sent out by FEA. 
It can be stated that much impor- 
tant data has been obtained and 
some investigators have completed 
their work and returned. However, 
the greatest number are overseas and 
others are going over. 

Under the direction of the mili- 
tary, and in association with other 
governmental agencies, FEA began 
adding experts to its staff for dis- 


Technical Ideas 


patch into Germany as soon as the 
military situation permitted. 

New developments discovered 
which are related to the foundry 
field include: new applications of 
radiation devices; new and improved 
x-ray tubes for industrial purposes 
and information on high tempera- 
ture alloys unknown in this country. 


The civilian technical personnel 
who have returned or are still over- 
seas include the following A.F.A. 
members: Fred L. Wolf, Philadel- 
phia; Earnshaw Cook, American 
Brake Shoe Co., Mahwah, N. J.; 
James T. MacKenzie, American 
Cast Iron Pipe Co., Birmingham; 
Carl M. Leob, Jr., Climax Molyb- 
denum Co., New York; J. D. Hana- 
walt, Dow Chemical Co., Midland, 
Mich.; Sam Tour, Sam Tour & Co., 
New York; and C. W. Briggs, Steel 
Founders’ Society, Cleveland. 





Sam Tour 


C. W. Briggs 
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Relative Effect of . 


LIME AND DOLOMITE FLUXES 


On Cupola Irons and Cupola Operation 





















































OLOMITE has been recom- @This report describes experi- ward sulphur than straight calcivm 
mended in reports of Reese‘ ments performed to determine — limestones.” I 
and Dierker? as a cupola the effect of substituting dolo- A cupola lined to an inside diam- E 
flux, lower viscosity for the magnesia- —- ag eg asa Pe = eter of 24 in. and equipped witi: a ¢ 
bearing slags being claimed. Mc- to ara_ are presented f° constant weight blower was cm- ( 
~ , show the effect of the slags on 
Caffery and co-workers* published ployed. The general procedure was 
as ‘ the sulphur, carbon, silicon, phos- Atos te, a ’ 
data showing a marked decrease in phorus and manganese contents . a: eats in pairs, the members ¢ 
viscosity of three component, syn- of the irons, and on their physi- © ©4Ch pair being the same with 2 
thetic slags (Al,O;, SiO., CaO) cal properties. respect to charge, bed height, blast, 7 
produced by the introduction of etc., but differing in the flux em- t 
magnesia in amounts of 5 to 20 : ployed, one heat being fluxed with c 
per cent. By C. C. Sigerfoos and lime and the other with dolomite. 
The viscosity of the magnesia ; H. L. Womochel, Melting data are presented in 1 
slags was found to be less sensitive Engineering Experiment Station, Table 1. Each heat consisted of 12 v 
to changes in composition with re- wr charges. The first charge was all t 
Michigan State College, Th os 
spect to total base content than the ‘ : scrap. e remaining 11 charges h 
corresponding plain lime slags. Field East Lansing, Mich. were of steel, returns, and pig in the a 
and Royster* showed a reduction in proportions given in the table. P 
blast furnace slag viscosity WEN MR na adding dolomite flux in . Nine taps were made during each a 
increase in magnesia content from mounts calculated to change the eat. The first tap, the all-scrap p 
1.5 to 7.5 per cent, the sum of the — jnineral make-up of the slag in the charge, was pigged. The remaining 
CaO and MgO being kept constant fy pace. eight taps were designated alpha- h 
at 45.67 per cent. John W. Bolton in his book, “Gray betically. F or example, 6B indicates tl 
; Dierker® has presented some data Cast Iron,” makes the following a (the third tap) from the sixth k 
indicating a 50 per cent decrease in statement: “General opinion is that a . 0 
sulphur pick-up by cupola cast iron dolomite limestones are somewhat. ee ee Sees sane k 
when dolomite was substituted for more powerful in their fluxing ac- in each heat to prevent irregularities 
limestone, and? has stated that the . . in blast and pressure during the last 
ne, tion, but in slags less absorbent to- : Ct 
composition of the slag has an effect taps, the metal being recovered from Ik 
on the physical properties of the the drop. In addition, extra coke T 
metal. McCaffery and co-workers® wit eee a ves of the charges were made after the last i 
have claimed lower sulphur pig and ond is spenbienll by he Gear Inn Dig. ‘metal charge had descended the di 
smoother operation for blast fur- sion of A.F.A. cupola stack. Coke for the bed was 
si 
be 
Table 1 tr 
Summary oF MELTING Data of 
Steel, Pig, Returns, Coke, Flux, Bed, Blast, Air, Average m 
Heat lb. lb. lb, Ib, lb. in. oz. lb. /min. Temp.; °F - 
T,, . , BAUME... hsesscovesoscescsasssosseevsvessesootedecvetoses 47 135 118 37 11 40 9.2 62.5 2708 
2. Dolomite...............secssceerseseeersseesesesnnes 47 135 118 37 11 40 8.8 62.5 2722 of 
Beh TMC oi occcccesecceosecssecscoscossosstosesenssonbonscose 32 165 103 43 11 42 10.3 65.0 2746 
4. Dolomite..............:cccccscereesseessrencesenees 32 165 103 43 11 42 9.7 65.0 2729 as 
5. LAME... ..ccrccccsseceredsorees f 40 152 108 43 11 43 9.4 65.0 2704 
©, FRRRIIINE ooo veccvsncensoperceressccsecsbnonscesoee 40 152 108 43 11 43 9.0 65.0 2688 
Fo VM nccecricreressscccccssoscorsccvesnsccosenescssosees 40 150 110 43 11 43 11.1 62.5 2675 
B. Dodomite...........ccersoccerccrereecssccessescrees 40 150 110 43 11 43 10.1 62.5 2700 
EL See 40 135 125 43 11 40 8.6 57.0 2745 
10. Diobomiitl.............crcrcerscoccccosccsescoserseerece 40 135 125 43 11 40 8.4 57.0 2717 Ta 
BE, © DIR. ces cesesssescccecnevesscorssvevsinccesnonenioosere 50 142 110 60 11 42 8.2 60.0 2800 A 
12. Dolomite................0o..cccccssersrsessenerees 50 142 110 60 11 42 88 60.0 2759 B 
Bie BR sajaecicsasncsvatvivncepcoonsnnseonocouesdeveusene 44 112 146 43 11 42 7.2 62.5 2766 C 
14. Dolomite............c...ccccccccsssscsrssesessseeeees 44 112 146 43 11 42 7.0 62.5. 2748 D. 
SEE ra OAS 45 110 15543 RS RR ABR E, 
16. Dolomite................. Rircciaicctnvniguininiagn 45 110 155 43 11 42 65. 63.0 2774 F. 
OR ORR ES eens ea 35 190 73 43 12 43 8.5 60.0 2680 G. 
BGs * - TIGRBRIOS, <.00.....00ccrercrasersooresnnsoveccnsoisene 35 190 73 43 12 43 8.5 60.0 2680 H. 
ES ROE EST A 25 145 130 43 12 40 8.4 60.0 9712 Ay 
20. Dolomite 25 145 130 43 12 40 8.6 60.0 2703 ern 
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Table 2 


OHEMICAL ANALYSIS OF FLUXES 


———Component, per cent 

_  SiOe CaO MgO R:O; 
Lime 1.00 53.3 1.23 0.60 0.025 
Dolomite 0.32 29.2 20.4 0.22 0.027 








added and allowed to burn to red- 
ness. The bed height was adjusted 
by a small coke addition. A double 
charge of flux was added on the top 
of the bed. 

The components of each metal 
charge were carefully weighed and 
added in the following order: steel, 
pig, returns. The steel was struc- 
tural, cut into small pieces not ex- 
ceeding 3@ in. in thickness. Small 
pigs from two lots of iron were used. 
The pigs were broken into pieces 
weighing approximately 20 lb. Re- 
turns from each previous pair of 
heats were broken up and distributed 
as uniformly as possible in order to 
prevent variations in the chemical 
analysis of the charges of any one 
pair of heats. 

Two-inch coke was used in all 
heats in the proportions indicated in 
the table. Coke from more than one 
lot was employed, but the coke in 
one pair of heats was of the same 
lot in all cases. 

The blast was controlled with a 
constant weight blower. The air in 
lb. per min. is given in the table. 
The blast pressures are averages of 
wind box pressure readings taken 
during the heat. 

Reference to Table 1 shows con- 
siderable variation in blast pressure 
between pairs of heats. This is at- 
tributed to variation in the nature 
of the coke and metal charges, at- 
mosphere changes, etc. Conditions 
were kept constant for the members 
of each pair in order to eliminate 


these various factors as variables. 

Temperature readings were taken 
at the spout with an optical pyrom- 
eter. The values in Table 1 are 
average values for the taps of each 
heat. Practically all temperature 
readings were in the range of 2,800 
to 2,650° F. 

Chemigal analysis of the lime and 
dolomite employed are given in 
Table 2. The flux was added on top 
of each coke charge. 


Two Series Run 

Two series of heats were run. The 
first series, consisting of eight pairs 
or 16 heats, was made with the slag 
hole open, slagging the furnace just 
prior to each tap. This series con- 
sists of all heats up to and including 
no. 16. ' 

The second series, of four heats, 





Table 4 


INFLUENCE OF LIME AND DOLOMITE 

FLUXES ON SULPHUR CONTENT OF 

Cupota Irons. Series 2 Cupoia 
Not SLAGGED. 

Heats 17 and 18 Heats 19 and 20 


Tap Lime Dolomite Lime Dolomite 
Be tics .098 .083 111 Bm ie b | 
TE aEe: .069 .066 .085 .094 
De meena .069 .066 .084 .085 
BOT sséncoss .065 .075 .081 .080 
eee .068 .069 .079 .082 
We ccecies .072 .069 .076 .079 
(fae .067 .068 .077 .084 
ee .066 .069 .081 .074 


Average .072 .071 .084 .086 





Table 5 


ANALYSIS OF SLAGS. 

c Per Cent - 

Heat SiO: FeO MgO CaO 
82 42.20 2.38 1.92 31.11 
ae es 41.90 3.00 14.10 20.21 
Bi.d5« 44.24 2.90 1.38 31.85 
O.... 42.56 2.92 11.70 18.82 
OF: .. 42.86 3.94 1.67 35.00 
28x. 42.02 3.22 14.60 22.80 





was run with the slag hole closed, 
allowing the slag to accumulate dur- 
ing the entire heat. The purpose of 
these heats was to determine the 
relative desulphurizing power of 
lime and dolomite slags when a 
heavy layer of slag was present in 
the cupola. 

A complete chemical analysis of 





Table 6 


CHEMICAL ANALYSIS OF HEaATS 
1 AND 2 By Tap. 








Tap Cc Si Mn P AY 
Per Cent 

Heat 1—Limestone 

Be she. 4.5 3.58 2.02 0.54 0.28 0.100 
aa 3.55 2.05 0.59 0.27 0.090 
Ge Sais 3.48 2.05 0.60 0.33 0.089 
ee 3.37 2.00 0.63 0.34 0.084 
Oe sie ote 3.38 1.98 0.61 0.35 0.086 
gener 3.38 1.96 0.60 0.32 0.086 
| RAS. 3.33 1.90 0.71 0.31 0.082 
EES 3.38 1.90 0.58 0.30 0.078 
Average 3.43 1.98 0.61 0.31 0.087 


Heat 2—Dolomite 


’ ee 3.60 1.96 0.53 0.32 0.112 
Bee; 3.50 2.05 0.59 0.29 0.092 
BS? ooccavscks 3.43 2.06 0.62 0.33 0.089 
| eae 3.31 2.02 0.61 0.29 0.090 
haat ae 3.31 1.97 0.61 0.31 0.087 
Ee 3.35 1.96 0.62 0.33 0.086 
, re 3.31 1.86 0.64 0.31 0.087 
I ccetiaten 3.26 1.87 0.61 0.30 0.087 
Average 3.38 1.97 0.60 0.31 0.091 





all the taps of a number of heats 
from series 1 was made. Three trans- 
verse test bars and a chill test wedge 
were poured from each tap of these 
heats. All taps of all the heats were 
completely analyzed for sulphur by 
the evolution method. 

The cupola lining was restored to 
24 in. after each heat, using a plastic 
mixture of 2 parts sand and one 
part fire clay. 


Table 3 gives the results of sul- 
phur determinations for the first 
series; Table 4, the results for the 








Table 3 


INFLUENCE OF LIME AND DoLoMITE FLUXES ON SULPHUR CONTENT OF CupPoLa IRONs. 


Heats 1 Heats 3 

Tap 2 4 
L D L D 

AR te Rs: 100.482 .093 .099 
RRS + .090 .092 .085 .097 
- A et .089 .089 .092 .090 
ERS: .084 .090 .087 .089 
ES OF 086 .087 .082 .090 
th... -edskagisdnaal .086 .086 .078 .089 
RRs .082 .087 .079 .085 
SRST .078 .087 .079 .081 
Average........ .087 .091 .084 .090 


—_— 


Cupoia SLAGGED INTERMITTENTLY. 
Heats : Heats 7 Heats 4 


L D L D L D 


105 .113 101.107 107.124 
093 .102 088 .088 101 .118 
091 .094 089 .085 091 .108 
085 .093 087 .084 093 .103 
079 .085 081 .080 093 .100 
083 .078 079 .084 094 .098 
.082 .078 080 .084 089 .102 
.073 .079 076 .087 093 .098 


086 .090 098 .100 095 .106 


Heats 11 Heats 13 Heats 15 
12 14 16 
L D L D L 

et 257 A119 .118 283: £23 
106 .112 115 .119 112 .108 
.098 .102 124 .116 109 .114 
.089 .102 116 .121 108 .111 
.090 .101 29 47 109 .113 
.096 .105 AIO .112 112 .108 
.091 .100 114 .118 -110 .108 
100 .108 114 .117 107. .107 


099 .106 .116 117 ‘110 .111 
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Table 7 Written wera pe wt this 
ie it je a 

CHEMICAL ANALYsis OF Heats 3 AND 4 By Tap. ie ts furs teal po — 
Seat 8—Liniaton E , ican Foundryman" and/or 

Si Mn P Ss S Mn bound volume of “Transac- 


2.07 0.59 0.29 0.093 0.59 tions." Discussions should be 


92.14 0.62 0.31 0.085 0.61 0. j 
2.04 0.61 0.31 0.092 0.61 0. sent to Secretary, A.F.A., 222 


2.04 0.62 0.31 0.087 0.65 0. West Adams St., Chicago 6. 


2.06 0.64 0.31 0.082 0.62 
2.09 0.64 0.31 0.078 
2.07 0.65 0.31 0.079 
2.05 0.64 0.31 0.079 
2.07 0.63 0.31 0.084 

















0.63 0. _ 
0.63 

0.63 0. : 

0.62 0. second series. The figures are the 


average of two determinations. These 
data indicate that the limestone is 
Table 8 not inferior to dolomite in de- 
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sulphurizing ability. In those cases 
where an appreciable difference ap- 
pears in the average sulphur content 
for the heat, the limestone heats have 
the lowest sulphur irons. Of the 64 
pairs of irons of series one, 48 (75 
per cent) show higher sulphurs in 
the dolomite heats. 

A number of slags were analyzed 
for CaO, MgO, FeO, and SiO, con- 
tents. Results are presented in Table 
5. The magnesia contents of the 

Table 9 dolomite slags are in the range 

CuemicaL ANALysIS oF Heats 7 anp 8 By Tap. which should produce a slag of low 
Pea hi eee # aE ae viscosity relative to the plain lime 
a. oe s Si Mn P s slag. The data indicate slags within 

0.57 0.34 0.101 0.57 0.34 0.107 the composition limits recommended 


0.57 0.33 0.088 0.61 0.33 0.088 
059 0.33 0.089 0.60 0.35 0.085 for good cupola practice. 


0.60 0.35 0.087 0.60 0.35 0.084 : 
0.59 0.33 0.081 0.59 0.34 0.080 Slag Analysis 


0.62 0.34 0.079 0.59 0.34 0.084 The figure for iron oxide is for 
0.61 0.35 0.080 0.59 0.32 0.084 total iron reported as ferrous oxide. 
0.60 0.35 0.076 0.60 0.087 : 

0.59 0.100 Slag samples were collected just be- 
fore tap “E” in the case of those 
heats which were slagged intermit- 
Table 10 tently. The slags as collected in a 
half-inch layer in an iron pot were 
dark green with brownish colored 


streaks. 


No difference in the appearance 
of the lime slags as compared with 
the dolomite slags could be detected. 
All slags showed some tendency to 
wool at the slag hole. 

No variation in the viscosity of 
the lime and dolomite slags was ap- 
parent as judged by the flow from 
the slag hole. Examination of cupola 
Table 11 lining disclosed no correlation be- 


Cuemicat ANALYsIs oF Heats 11 anp 12 By Tap. tween lining condition and the type 


——Heat 11—Limestone—_. Heat 12—Dolomit of flux used. ; 
eee a - ¢ mm hm Tables 6 to 11 give the complete 
2.02 0.52 0.51 0.126 ; 2.19 0.57 0. . analysis of all heats from 1 to 12. 


er on eS pind , ot oh : The average values for all the taps 
2.14 0.63 0.32 0.089 40 2.18 0. ; ’ of each heat are presented in Table 


1.96 0.62 0.31 0.090 42 2.19 0.63 0.31 0. 12. N can 
207 063 0.31 0.096 = o effect of gen ve on ‘ 
2.13 0.62 0. 0.091 , ‘ F . ; on, manganese, phosphorus an 
2.07 0.61 0. 0.100 ’ . . j f silicon contents can be established 
2.08 0.61 0. 0.099 ’ td . . from these data, with the possible 


exception of a tendency for the sili- 
70 : AMERICAN FOUNDRYMAN 


CueEMIcAL ANALYsis OF Heats 5 AND 6 By Tap. 


Heat 5—Limeston . Heat 6—Dol 
St Mn P Ss St Mn 
2.09 0.56 0.34 0.105 2.13. 0.59 
2.10 0.58 0.32 0.093 2.16 0.60 
0.58 0.33 0.091 2.14 0.60 
0.61 0.33 0.085 2.07 0.59 
0.61 0.32 0.079 2.12 0.61 
0.61 0.32 0.083 2.13 0.59 
0.58 0.32 0.082 2.15 . 0.63 
0.60 0.33 0.073 2.15 0.63 

0.59 0.33 0.086 
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CuemicaL ANALysIs OF Heats 9 anv 10 By Tap. 


Heat 9—Limestone— Heat 10—Dol 
i Ma P $ Cc Si Mn 

0.54 0.37 0.107 

0.57 0.36 0.101 

0.59 0.36 0.091 

0.58 0.38 0.093 

0.59 0.38 0.093 

0.57 0.37 0.094 

0.60 0.36 0.089 

0.58 0.38 0.093 

0.58 0.37 0.095 
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Table 12 


AVERAGE CHEMICAL ANALYSIS BY HEart. 





Heat Cc Si Mn 
Bh . . cases Rcccimaaien 3.43 1.98 0.61 
ee ES 3.53 2.07 0.63 
D .. .ckcseeetadeotnccads $53 2.09 0.59 
Dae ty 338 «6213 (0.59 
Date eed 3.38 2.02 0.58 

eas 3.43 





P 
3 
3 
3 
3 
3 
3 


ooooc]o 


s 


0.087 


Dolomite 











Heat , Si Mn 


Kensdiidemnanmncetans : 1.97 0.60 


0.091 








SumMMARY OF RESULTS ON PuysicaL TESTs By TapP. 














Limestone — Dolomite 

Tensile Transverse Tensile Transverse 

Strength, Strength, Deflection, Chill, : Strength, Strength, Deflection, Chill, 
Iron Cc St pst. ps. in. in. Iron Cc Si pst. pst. in. BHN in. 
1D .... 3.37 2.00 35,640 2,287 0.270 210 0.55 2)::... 3S 22 35,040 2,403 0.280 207 0.50 
7... 3.38. :i.S6 35,170 2,363 0.290 217 0.47 2F .... 3.35 1.96 36,470 2,454 0.302 211 0.50 
3B .... 3.60 2.14 26,980 1,946 0.272 192 Defec. 4B .... 3.60 2.14 25,050 1,806 0.273 181 Defec. 
5D .... 3.50 2.09 32,410 2,246 0.294 197 0.28 6D .... 3.46 2.07 31,400 2,222 0.300 199 0.28 
Se wn Dee ee 30,290 2,164 0.299 187 0.30 GE ...; SSt . 2.12 32,150 2,231 0.279 195 0.33 
7A .... 3.64 2.09 29,490 2,076 0.303 186 0.28 SA. ..... 3.42 2.11 32,150 2,199 0.271 192 0.32 
WO ni See SAS 33,000 2,265 0.295 191 0.32 8C .... 3.44 2.15 32,830 2,228 0.269 194 0.28 
7H .... 3.28 > 2.11 34,270 2,367 0.286 197 0.28 8H .... 3.29 2.14 33,400 2,331 0.282 196 0.32 
9A .... 3.39 2.02 27,830 2,215 0.333 185 0.22 10A.... 3.40 2.06 32,840 2,377 0.267. 195 0.22 
Se .., 5.36. 2.10 33,350 2,395 0.320 198 0.590: 106... 3.38 2.11 36,290 2,552 0.318 202 0.30 
9G .... 3.41 2.06 34,200 2,444 0.309 203 0.28 10G..... 3.37 2.03 34,700 2,532 0.303 210 0.25 











con loss to run slightly higher in the 
heats where limestone was used. 

Test bars were selected from cor- 
responding taps of each pair of heats 
where the analysis of the two taps 
were in close agreement. Results, 
with the silicon and carbon contents 
of the irons, are in Table 13. Trans- 
verse strengths are the average of 
three 1.2-in. standard transverse bar 
results. 

The bars were poured in oil sand 
cores coated with a non-carbona- 
ceous wash. Brinell readings were 
taken on sections from the transverse 
bars. Tensile specimens were ma- 
chined from the transverse pieces. 
The tensile results are based on one 
bar. The chill test employed was a 
small wedge poured in a core sand 
mold. 

Sections for examination under 
the microscope were prepared from 
the bars of Table 13. No relation 
between flux and the microstructure 
of the irons was found. 


Discussion and Conclusions 

The following conclusions apply 
when dolomite is substituted for 
limestone on a lb. for Ib. basis in 
amounts which are recommended 
for good cupola practice, and which 
produce slags within the composi- 
tion limits recommended in the lit- 
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erature for satisfactory operation of 
the cupola: . 

1. The substitution of dolomite 
for limestone in amounts of about 
4 per cent of the metal charge re- 
sults in no advantage as far as re- 
duction of sulphur content of the 
iron is concerned. A total of 20 
heats were run in pairs, one member 
of the pair under dolomite and the 
other under limestone. In those cases 
where an appreciable difference was 
found in the average sulphur con- 
tent for the heat, the limestone heats 
had the lower sulphur irons. 


2. The substitution of dolomite 
for limestone does not change the 
carbon, phosphorus or manganese 
contents of the iron. The possibility 
of a slightly greater silicon loss for 
the limestone heats *: indicated. 

3. The physical properties and 
the microstructures of the irons are 
not influenced by changing from 
limestone to dolomite. 

4. The use of dolomite in place 
of limestone does not improve the 
operation of the cupola as far as 
slagging or lining attack is con- 
cerned. 
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Foundries Demand Opening 
Of British Foundry School 


CURRENT issue of Mechan- 
ical Handling, England, re- 
ports that at a meeting of the Gov- 
erning Body held in London and 
attended by representatives of trade 
associations, research associations, 
scientific and professional institu- 
tions, and numerous firms, it was 
unanimously agreed to reopen the 
British Foundry School as soon as 
possible. ; 
Birmingham is being considered 
as the best location for the school. 


71 














Caterpillar Cooperates 
(Continued from Page 64) 


ficers. A member of the training 
department of the plant conducts 
the classroom instruction, assists in 
selection of. the students, and aids 
the coordinator in making the plan 
effective. 

Results of this program have been 
gratifying. While the majority of 
the participants either have gone or 
soon will go into military service, 
thosé not physically qualified have 
transferred to the regular staff of the 
department in which they did their 
cooperative work. When the military 
no longer calls these students to 
service, the cooperative training pro- 
gram will be an excellent source for 
future laboratory personnel. 


Trainees Satisfactory 

Work by the trainees has been en- 
tirely satisfactory from the com- 
pany standpoint. The value to the 
trainees has been even greater. They 
have gained valuable experience in 
dealing with people and ‘physical 
things. They have discovered the 
business world at an early age and, 
most important of all, have learned 
whether the profession they chose in 
high school should be their life’s 
work. 

If any trainees find that this is 
not the career for them, they may 
have saved themselves yéars of train- 
ing in a business for which they are 
unfitted. On the other hand, if their 
work here has proved their decision 
right, they will be better chemists or 
metallurgists as the result of this 
early training. 





Reflectoscope Inspects 
Metal Via Sound Waves 


N instrument for inspecting 

the interior of metal parts by 
means of sound waves has been de- 
veloped by F. A. Firestone, depart- 
ment of engineering, University of 
Michigan, Ann Arbor, Mich. 

The supersonic reflectoscope sends 
into the metal part to be inspected, 
a short wave train of high frequency 
sound waves. The presence of in- 
terior flaws can be detected by ob- 
serving the sound waves which they 
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reflect back to the sending point. 
About five sound waves are sent out 
in one-millionth of a second; in 
aluminum or steel these waves will 
travel one inch in four-millionths of 
a second. When the waves encoun- 
ter a flaw they are partially re- 
flected back to the sending point 
before the receipt of the reflection 
from the other side of the piece, 
thus indicating the presence of an 
internal flaw. 


The reflections are indicated on 
a cathode ray oscilloscope built into 
the instrument. The sensitivity is 


(Photo courtesy John Bing, A, P. Green Fire Brick Co.) 


such that a drilled hole .010-in. 
diameter and 0.25-in. long can 
detected when several inches fri 
the sending point. Several feet 
metal can be penetrated using ‘ 
reflectoscope. 


Other Uses 


The method is useful not only fcr 
the detection of flaws, but for the 
detection of bond in soldered 
plated parts. Also useful for tlic 


measurement of the thickness of 


parts where the opposite wall is 
inaccessible. 


The Board of Awards presented medals to Robert E. Kennedy and Clarence E. Sims at 
the Annual Business Meeting banquet held July 18. (Above) Past President H. S. Simp- 
son, National Engineering Co., Chicago, and Board of Awards member, presents the 
Joseph S. Seaman Gold Medal to Robert E. Kennedy, Secretary, American Foundry- 
men's Association. (Below) Past President L. C. Wilson, ‘Reading Steel Casting Div. 
American Chain & Cable Co., Reading, Pa., and Chairman, Board of Awards, hands 
the John A. Penton Gold Medal to Clarence E. Sims, Supervising Metallurgist, Battel'e 
Memorial Institute, Columbus, Ohio. 
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NEW ASSOCIATION MEMBERS 


(August 16 to September 15, 1945) 


© With the beginning of the new season of chapter meetings, our old 
members will have the pleasure of welcoming many new members to 


Association activities. Friendship in a group working together in a 

common industry is one of the most valuable A.F.A. membership bene- 

fits. The Association is pleased to welcome the 122 new members 
196 reported here and which represent twenty-four A.F.A. chapters. Old 


chapter members now have the opportuni 


of making these mem- 


bers, and members listed in past issues of American Foundryman, 
welcome as they meet with you month to month. 


Conversion from Company to Sustaining 


Sully Brass Foundry, Ltd., Toronto, Ont., Canada (Jos. Sully, 
Pres. and Gen. Mgr.) (Ontario Chapter). 


Conversion from Personal to Company 


MclIlwraith Industries Py Ltd., Waterloo, N. S. W., Australia 
(RB. M. Coleman, Gen. Mgr.). 

Chambersburg Engineering Co., Chambersburg, Pa. (Douglas G. 
Galloway, Fdry. Supt.) (Chesapeake Chapter). 


BIRMINGHAM CHAPTER 


Wm. W. Austin, Jr., Met., Southern Research Institute, Birmingham, Ala. 
Edward W. Crudup, Sales, The Cleveland Flux Co., Dallas, Texas. 
3 seni, Supt., Southern Wheel Div., American Brake Shoe Co., 
tlanta, a. 
B. L. Hayes, Asst. Chief Electrician, American Cast Iron Pipe Co., 
Birmingham. 
B. Owen, Supt. of Operations, Alabama By-Products Corp., Tar- 
rant 


Charles F. Walters, Jr., in of imental. and Test F ; 
Richens ‘ty Pocket ae ees _™ 4 - en 
L. W. Williams, Sales Engr., U. S. Pipe & Foundry Co., Birming- 


ham, Ala. 
CANTON DISTRICT CHAPTER 


Oneye M. Becker, Production Supv., Union Metal Mfg. Co., Canton, 

10. 

gy S. Duerr, Pattern Foreman, Union Metal Mfg. Co., Canton, 
io. 


CENTRAL INDIANA CHAPTER 
a~% M. Fordney, Chief Melter, The Perfect Circle Co., New Castle, 


nd. 
Wilbur S. Werking, Foreman, Machine Shop, The Perfect Circle Co., 
New Castle, Ind. 


CHESAPEAKE CHAPTER 


M. W. Danco, Supt., National Bearing Div., American Brake Shoe Co., 
Portsmouth, Va. 
. D. Hammond, Head of Standards, Brake Shoe and Castings Div., 
American Brake Shoe Baltimore, Md. 

Chao Chu Kung, Major, The Chinese Air Force, Washington, D. C. 

J. B. Morrow, Jr., Supt., Southern Wheel Div., American Brake Shoe 
Co., Portsmouth, Va. 

G. W. ‘lynes, Asst. Supt., National Bearing Div., American Brake Shoe 
Co., Portsmouth, Va. 


CHICAGO CHAPTER 


H. F. Bittner, Mgr., Duquesne Smelting Corp., Chicago. 

Dean B. Burks, Met., Dodge Chicago Plant, Chicago. 

Harry E. Clo, Engr., Air Filter & Equipment Co., Chicago. 

. C. a nd Asst. Chief Inspector, American Steel Foundries, East 

icago, Ind. 

Bolton > Sienen Head Melter,' American Steel Foundries, East Chi- 
cago, Ind. 

Geo. J. Foss, Chief Met., Universal Castings Corp., Chicago. 

D. W. Keller, Asst. Div. Engr., American Manganese Steel Div., Ameri- 
can Brake Shoe Co., Chicago Heights, III. 

ae Nery, om hag a F, gwen ne a North Chicago, Il. 
. utis, Foun ‘oreman rican Manganese Steel Div., Ameri 
Brake Shoe Co., Chicago Heights, ll. prey 

funk Longyear, Factory Mgr., Batavia Metal Products, Inc., Bata- 

Perry A. McArthur, Sales, S. Obermayer Co., Chicago. 

H. A. Nichol, Service Engr., Master Tool Co., Inc., Chicago. 

S. Piunti, Foundry Foreman, American Manganese Steel Div., American 
Brake Shoe Co., Chicago Heights, Ill. 

Wm. W. Sopher, R Met., Universal Castings Corp., Chicago. 

T. Tarquino, Foundry Foreman, American Manganese Steel Div., Ameri- 
can Brake Shoe Co., Chicago Heights, Il. 

Chen Wang-Lung, International Harvester Co., Tractor Works, Chicago. 

E. Wojcik, Foundry Forenian, American Manganese Steel Div., American 
Brake Shoe Co., Chicago Heights, Ill. 

Orpneed L. Zeller, Core Room Supt., Advance Aluminum Castings Corp., 

icago. 


CINCINNATI DISTRICT CHAPTER 


“Haven Malleable Castings Co., Cincinnati (F. W. Dixon, Vice 
ween and Gea. Mgr.). 
illia i : 
Pittsburgh Repaer, oundry Tech. Dept., Duquesne Smelting Corp., 


John Knox Taylor, Mgr., Taylor Refractories & Insulation Co., Cincinnati. 


*Company members. 
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Lelan Alfred Garner, General Steel 
F. Horstman, Asst. Works Mgr., American Manganese Steel Div., Ameri- 


DETROIT CHAPTER 
H. B. piegeet Works Mgr, Aluminum Co. of America, Detroit. 
—_ E, Zimmermann, ichigan Repr., Duquesne Smelting Corp., 
etroit. 


EASTERN CANADA & NEWFOUNDLAND CHAPTER 


{, O. Custeau, Supt., Price Bros. & Co., Ltd., Kenogami, Que., Canada. 
— am, Patternmaker, Warden King, Ltd., Montreal, Que., 
anada, 
Alfred H. Lewis, Met., Dominion Engineering Works, Ltd., Montreal, 
Que., Canada. 


METROPOLITAN CHAPTER 


Raymond E. Bietry, B. & S. Bronze Foundry, Inc., Long Island City, N. Y. 

Wes a eckanth, Sept, National Bearing Div., American Brake Shoe Co., 
degen ae 

D. E. Hensley, Asst. Works Mgr., Southern-Wheel Div., American Brake 
Shoe Co., New York City. 

Ww. D. rE teens Vice Pres., Duquesne Smelting Corp., New York City. 

Raymond Morrow, Gen. Foreman, Ingersoll Rand Co., Phillipsburg, N. J. 

M. Ruddick, Foreman, Brake Shoe & Castings Div., American Brake Shoe 
Co., Mahwah, N. J. 


MICHIANA CHAPTER 


Raymond F. Hine, Foundry Met., Studebaker ne South Bend, Ind 
Roy A. Payne, Mgr., The "Sterling Brass Foundry, ikhart, Ind. 
Gust Tober, yner, Alloy Foundry Co., Benton Harbor, Mich. 
Gerard Wordin, Foundry Supt., Covel Mfg. Co., Benton Harbor, Mich 


NORTHEASTERN OHIO CHAPTER 


_ H. Buchanan, Industrial Silica Corp., ‘Youngstown, Ohio. 

ernie Goodman, Sales Repr., Cleveland Office, R. Lavin & Sons, Inc., 
Cleveland. 

S. W. Lipton, Mgr., Duquesne Smelting Corp., Cleveland. 

Fred Smale, Foundry Engr., National Malleable & Steel Castings Co., 
Cleveland. 


NORTHERN CALIFORNIA CHAPTER 


G. Curzi, Core Room Foreman, American Manganese Steel Div., American 
Brake Shoe Co., Oakland, Calif. 

Victor Da Gragnano, Supv. of Melting, Enterprise Engine & Foundry Co., 
South San Francisco, Calif. 

F. B. De Long, Vice Pres. & Gen. Sales Mgr., Columbia Steel Co., San 
Francisco. 

Gerald H. Gawer, Melter, U. S. Navy, Treasure Island, Calif. 

Harry Hoehn, Jr., Foundry Supv., Daimo Victor Co., San Carlos, Calif. 
ames A. Lynch, Owner, Lynch Brass & Aluminum Foundry, Oakland. 
ames F, Lynch, Asst. Mgr., Lynch Brass & Aluminum Foundry, Oakland. 
. Jack Marchio, Owner, Marchio Silica Sand, Pittsburg, Calif. 

Edward F. Sixtus, Jr., Met., General Metals Corp., Oakland. 

John J. Walcom, Production Supv., Enterprise Engine & Foundry Co., 
South San Francisco. 

wierd. A, Warn, Snapper Molder, United States Navy Yard, Mare Island, 


if. 
Edmund J. Williams, Enterprise Engine & Foundry Co., South San 
Francisco. 


NORTHWESTERN PENNSYLVANIA CHAPTER 


Louis A. Carapella, Met., Mellon Institute of Industrial Research, Pitts- 
burgh, Pa. 


PHILADELPHIA CHAPTER 


W. N. Banks, Pattern Foreman, American Manganese Steel Div., American 
Brake Shoe Co., New Castle, Del. 

George J. Devine, U. S. Pipe & Foundry Co., Burlington, N. J. 

H. L. Emery, Piant M r., American Manganese Steel Div., American 


Brake Shoe Co., New Castle, Del. 
. E. Ladu, Asst. Foundry Foreman, American Manganese Steel Div., 
‘American Brake Shoe Co., New Castle, Del. 


QUAD CITY CHAPTER 


Fred Lorenz, Supt., Blake Mfg. Co., Rock Island, Ill. 


SAGINAW VALLEY CHAPTER 
Harold Browning, Core Room Asst. Foreman, Baker Perkins, Inc., Sag- 


inaw, Mich. 


ST. LOUIS DISTRICT CHAPTER 


Leo F. Elliott, General Steel Castings Corp., Granite City, Ill. 
tings Corp., Granite City, Ill. 


can Brake Shoe Co., St. Louis. 


73 


















B. A. Rossfeld, Asst. Works Mgr., National Bearing Div., American Brake 
hoe Co., St. Louis. 

William M. Westlake, Gen. Foreman, Core Dept., General Steel Castings 
Corp., Granite City, Ill. 


SOUTHERN CALIFORNIA CHAPTER 


Milton Anderson, Foreman, Enterprise Iron Works, Los Angeles. 

J. Fahey, Chemist, American Manganese Steel Div., American Brake Shoe 
Co., Los Angeles. 

M. Johnson, Asst. Works Mgr., American Manganese Steel Div., American 
Brake Shoe Co., Los Pe. og 

*Herco Co., Los Angeles (Dave Johnstone, Supt.). 

Pee ne esas Purchasing Engr., Harvey Machine Co., Inc., Los 

ngeles. 

*Monarch Aluminum Casting Co., Huntington Park, Calif. (Frank 
Pellegrino, Co-Partner), 

P. Scribante, Foundry Foreman, American Manganese Steel Div., Ameri- 
can Brake Shoe Co., Los Angeles. 

Keith Spencer, Partner, California Iron & Metals Co., Los Angeles. 

Richard Summers, T/3, Corps of Engineers, U.S.A. 


TEXAS CHAPTER 


W. R. Brumfield, Supt., Southern Wheel Div., American Brake Shoe Co., 
Houston. 


TOLEDO CHAPTER 


J. D. Freeman, Supt., Southern Wheel Div., American Brake Shoe Co., 
Toledo. 


TWIN CITY CHAPTER 


Ivory C. Satre, Foreman, American Hoist & Derrick Co., St. Paul, Minn. 

Carl eet, Chemist, Minneapolis-Moline Power Implement Co., Min- 
neapolis. 

Walter E. Sweet, Mgr., Twin City Steel Treating Co., Minneapolis. 


WESTERN MICHIGAN CHAPTER 


Earl Gee, East Jordan Iron Works, East Jordan, Mich. 

Joseph J. Olejniczak, Time Study Man, American Seating Co., Grand 
Rapids, Mich. 

Kung Shan-Chi, Laboratory, Campbell, Wyant & Cannon Foundry Co., 
Muskegon. 


*Company Member. 





Chen Ying Sing, Laboratory, Campbell, Wyant & Cannon Foundry ‘'o,, 


Muskegon. j : 
William R Tuthill, Supt. Iron Div., American Seating Co., Grand Ray ‘ds, 


ich. 
James VanderMeulen, Methods Engr., American Seating Co., Grand 
Rapids, Mich. 


WESTERN NEW YORK CHAPTER 


a4. Grassmann, New York Repr., Duquesne Smelting Corp., New York 
ity. 


WISCONSIN CHAPTER 


George P. Antonic, Walter Gerlinger, Inc., Milwaukee. : 

Gilbert J. Belisle, Production Mgr., Motor Castings Co., Milwaukee. 

Clarence Factor, Gen. Malleable Foreman, Belle City Malleable Iron (o., 
Racine, Wis. 

K. M. Halvorson, Plant Engr., Belle City Malleable Iron Co., Racine, Wis. 

W. G. Hanawalt, Gen. Foreman, Belle City Malleable Iron Co., Racine, 
Wis. 

Clarence Hansen, Core Room Foreman, Belle City Malleable Iron (o., 
Racine, Wis. A 

H. K. Leedy, Controlamix Co., Milwaukee. 

Otto C. Ottoson, Met., Standard Foundry Co., Racine, Wis. 

John Piacentine, Supt., Federal Malleable Co., West Allis, Wis. 

*Pioneer Foundry Corp., Milwaukee. ‘ 

T. Earl Poulson, Cost & Methods Engr., Belle City Malleable Iron Co., 
Racine, Wis. 

Charles Youngs, Sand Control, Belle City Malleable Iron Co., Racine, Wis. 

A. N. Weberg, Pattern Foreman, Belle City Malleable Iron Co., Racine, 

is. 


OUTSIDE OF CHAPTER 


Juan L. Collignon, Pres.-Mgr., Cia. Mfra. de Artefactos Metalicos, S. A., 
Guadalajara, Jalisco, Mexico. 

E. T. Evans, Jr., Chief Met., Elliott Co., Jeannette, Pa. 

Harrison, Dir., Sykes & Harrison Ltd., Manchester, England. 

R. E. Hinds, Foundry Foreman, National Bearing Div., American Brake 
Shoe Co., Meadville, Pa. 
. D. Lowndes, Supt., National Bearing Div., American Brake Shoe Co., 
Pittsburgh, Pa. 

Ing. Enrique Molina P., Production Mer, Fundicion ‘‘La Mexicana” 
S. A., San Pedro De Los Pinos, D.F. Mexico. 

William G. Scott, Met., R. B. Tennent, Ltd., Coatbridge, Scotland. 

K. H. Wright, Research Met., C. Akrill Ltd., West Bromwich, England. 














Foundry Personalities 








William T. Kelly, Jr., has been 
elected president of the Kellogg 
Div., American Brake Shoe Co. He 
has been executive vice-president of 
Kellogg since December, 1944. 





C. E. Westover 


W. T. Kelly, Jr. 


John S. Hutchins has been elected 
president, Ramapo Ajax Div., Amer- 
ican Brake Shoe Co. He has been 
associated with this organization for 
20 years. 


John A. Sterrett, president and 
general manager, Foundry Rubber 
Compounds Corp., Washington, 
D. C., recently announced the pur- 
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chase from St. John X-ray Service, 
Long Island City, N. Y., their entire 
permanent mold and die casting 
business. 


C. E. Westover and Jeff. Alan 
Westover have formed ‘a new com- 
pany, Westover Engineers, and are 
located in Milwaukee. This firm will 
exclusively serve the foundry indus- 
try on cost controls, occupational 
and job evaluation and wage incen- 
tive problems. 

C. E. Westover has been associ- 
ated with the foundry industry for 
the past 30 years. He has resigned 
his position with Grede Foundries, 
with whom he has been affiliated for 
the past 2 years. Previous to that 
he was Executive Vice-President and 
Treasurer of the American Foundry- 
men’s Association. 

Jeff. Alan Westover has resigned 
his position with Dyer Engineers, 
Inc., Cleveland, and has been doing 
industrial management work in 
foundries for the past 11 years. He 
has been active in Association activi- 
ties and is a member of the Job 





Evaluation and Time Study Com- 
mittee. 


W. D. Bailey, Jr., has been named 
vice-president and general manager, 
Westlectric Castings, Inc., Los An- 
geles. Edmund V. Linsenbard has 
been made sales manager and Alex 
Ross has been appointed comptrol- 
ler. Ralph N. Schaper, formerly 
works manager, Fort Pitt Steel Cast- 
ings Co., McKeesport, Pa., has been 
added to the staff as assistant gen- 
eral manager, operating division. 

Mr. Bailey is a past-president of 
the Southern California chapter, 
serving as president last year. 





W. D. Bailey, Jr. 


Auhrey M. Callis, formerly assist- 
ant general manager, Federated 
(Concluded on Page 86) 
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Benton Harbor, Mich. 
Vice-Chairman 
Michiana Chapter 


E. E. Hook 


Dayton Oil Co., 
Syracuse, N. Y. 


Vice-Chairman 
Central New York Chapter 


J.F. Smith 


Chevrolet Grey Iron Foundry, 


Saginaw, Mich. 
Vice-Chairman 
Saginaw Valley Chapter 


E. W. Horlebein 
Gibson & Kirk Co., 
Baltimore, Md. 
Honorary Chairman 
Chesapeake Chapter 


J. P. Lentz 


International Harvester Co., 
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Vice-Chairman 
Central Indiana Chapter 


J. S. Schumacher 
Hill & Griffith Co., 
Cincinnati, Ohio 
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Cincinnati Chapter 
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WISCONSIN CHAPTER 


Starts Season with Group Meetings 


By Walter Gerlinger, Walter Gerlinger, Inc., 
Milwaukee 


FIVE group sectional meeting 
was held by the Wisconsin 
chapter at the Schroeder Hotel, Mil- 
waukee, September 14. John Bing, 
A. P. Green Fire Brick Co., Mil- 


waukee, chapter chairman, presided- 


over the meeting and introduced the 
various speakers and chairmen of 
the technical groups. 


Malleable 

At the malleable technical ‘meet- 
ing, W. B. Sobers, Chain Belt Co., 
Milwaukee, discussed the develop- 
ment of an economical, reliable and 
flexible method for routine control 
analysis by applying colorimetric 
methods’ in conjunction with the 
combined method of chemical analy- 
sis for alloyed and unalloyed cast 





iron, malleable iron and steel. Steve 
Pohl, Federal Malleable Co., West 
Allis, Wis., acted as chairman and 
H. C. Stone, Belle City Malleable 
Iron Co., Racine, was co-chairman 
of this group. 


Gray Iron 

Frank Kulka, Motor Castings Co., 
Milwaukee, chairman of the gray 
iron group, introduced the four 
speakers of the evening at this ses- 
sion. The speakers were Ronald 
Webster and A. C. Den Breejen, 
Hydro-Blast Corp., Chicago; Wil- 
liam A. Hambley and A. L. Stewart, 
Allis-Chalmers Mfg. Co., West Allis, 


. Wis. 


Mr. Hambley, the first speaker of 
the forum, began the discussion with 


Overall view of the Southern California chapter's outing banquet. 





an introduction to the subject “Sand 
Reclamation.” In his remarks the 
two principle methods of reclaiming 
sand, the wet method and the ther- 
mal process, were noted. He con- 
cluded the first part of the discus- 
sion with these four leading qucs- 
tions: (1) Is it possible to reclaim 
sand?; (2) Is it practical to reclaim 
sand?; (3) Is is economical to re- 
claim sand?; (4) What is the small- 
est unit or foundry that»can afford 
the process? 

The second speaker, A. C. Den 
Breejen, answered Mr. Hambley’s 
first question by stating that gener- 
ally all sands can be reclaimed. 
Through a series of colored photo- 
micrographs of sands taken from pits 
all over the country, Mr. Den Bree- 
jen pointed out the types of sand 
which were most desirable for re- 
claiming. 

Ronald Webster referred to Mr. 
Hambley’s third question stating that 
the savings resulting from sand rec- 
lamation depends largely on the 
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_piant using the equipment. Mr. 
Webster further emphasized, in 
answering the fourth question, that 
units operating’ on three tons per 
hour or 24 tons per day, were prac- 
tical and economical. He also stated 
there is some hope to get the unit 
size down to a one-ton per hour 
basis. 

Mr. Stewart briefly discussed the 
thermal process of sand reclamation. 
Although used successfully on low 
clay sands in aluminum and steel 
foundries, this work is still in the 
laboratory stage for gray iron 
foundries. In Mr. Stewart’s opinion 
this method has good possibilities 
especially for the small foundry due 
to an estimated low installation cost. 


Steel 


The steel section meeting was 
started with a short talk by Sam 


Belis, Burnside Steel Foundry Co., 
Chicago, explaining the neck-down 
risers. The speaker illustrated his 
talk with a number of slides showing 
various foundry jobs before and after 
the neck-down risers were employed. 
S. Mueller, chairman of the steel 
group, The Falk Corp., Milwaukee, 
called on a group of foundrymen to 
answer questions pertaining to neck- 
down risers. A great deal of interest 
was stimulated and good discussion 
was brought forth. 


Pattern 


The Pattern Committee, under the 
chairmanship of A. F. Pfeiffer, Allis- 
Chalmers Mfg. Co., West Allis, Wis., 
had as their speaker William Elsner, 
Atlas Match Plate Co. His subject 
was “Pressure Cast Plate Demonstra- 
tion.” Also on the program for the 


pattern men was a movie on the ele- 





9:00 a.m.—Registration. 


:00 noon—Luncheon Meeting. 


“Sand Control.” 


“Brass and Bronze.’ 
:40 p.m.—5:10 p.m.—Gray Iron. 


:40 p.m.—5:10 p.m.—Malleable. 
Round Table Meeting. 

3:40 p.m.—5:10 p.m.—Non-Ferrous. 
Aluminum and Magnesium. 
p.m.—Banquet. 


author and lecturer. 
“North of the Ears.” 


noon—Luncheon Meeting. 
Iowa, Iowa City, Iowa. 


p.m.—3:30 p.m.—Gray Iron. 
Cupola Operation. 
p.m.—3:30 p.m.—Malleable. 
p.m.—3:30 p.m.—Steel. 
Round Table Meeting. 


Centrifugal castings. 





QUAD CITY CHAPTER 
REGIONAL CONFERENCE 
TENTATIVE PROGRAM 
Hotel Blackhawk, Davenport, lowa, Nov. 15-16, 1945 
Thursday, November 15 
10:00 a.m.—10:30 a.m.—Welcoming address. 
Fred J. Walls, International Nickel Co., Detroit, A.F.A. National President. 
“The Future of the Foundry Industry.” 


10:30 a.m.—12:00 noon—General Meeting. 
(Speaker to be announced later.) 


Speaker, L. J. Fletcher, Caterpillar Tractor Co., Peoria, Ill. 
“Community Relations and Training in the Foundry.” 
:00 p.m.—3:30 p.m.—Gray Iron, Malleable, Steel. 
Speaker, Chas. Schureman, E. F. Schundler & Co., Joliet, Ill. 


:00 p.m.—3:30 p.m.—Non-Ferrous. 
Speaker, W. B. George, R. Lavin & Sons, Chicago. 


Speaker, J. S. Vanick, International Nickel Co., New York. 
“New Horizons for Cast Iron.” 


Speaker, Strickland Gillilan, Washington political observer, news analyst, 


Friday, November 16 — 
a.m.—11:50 a.m.—General meeting. 
Speaker, J. A. Gitzen, Delta Oil Products Co., Milwaukee. 
“Core and Mold Surface Coatings.” 
Speaker, Prof. Walter L. Daykin, College of Commerce, University of 


“Modern Relationship between Top Management and Supervision.” 


p.m.—3:30 p.m.—Non-Ferrous. 
p.m.—5:10 p.m.—General Meeting. 
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ments of correct steel casting design. 


Non-Ferrous 

Two speakers participated at the 
non-ferrous group gathering which 
was presided over by Chairman John 
Wiltzius, Nordberg Mfg Co., Mil- 
waukee. Nathan Janco, Centrifugal 
Castings Machine Co., Tulsa, Okla., 
spoke on centrifugal castings while 
John Putchinski, Allis-Chalmers 
Mfg. Co., West Allis, Wis., gave the 
latest developments in casting non- 
ferrous metals. 





Tentative Program for 
Quad City Conference 


By W. H. Sundeen, 
Ordnance Steel Foundry Co., 
Moline, Ill. 


HE Quad City chapter has an- 
nounced a tentative program 
for its regional conference to be held 
in the Hotel Blackhawk, Davenport, 
Iowa, November 15-16. This con- 
ference, sponsored by the Quad City 
chapter, marks the renewal of re- 
gional conferences which were can- 
celled due to war-time restrictions. 
The chapter looks forward to a large 
attendance and is working hard to 
make this a successful event. 
In the accompanying box will be 
found the tentative program for the 
conference. 





Foundry Coke Interests 
Cincinnati Foundrymen 
By Wm. H. Hoppenjans, Jr., 
Star Foundry Co., Covington, Ky. 
PENING the 1945-46 chapter 
O season, the Cincinnati District 
chapter had for its first meeting B. P. 
Mulcahy, Citizens Gas and Coke 
Utilities, Indianapolis, Ind., as its 
first speaker. The meeting was held 
at the Engineering Society Head- 
quarters, Monday evening, Septem- 
ber 10. Approximately 75 members 
and guests assembled for the dinner 
and the chapter meeting, which was 
presided over by A. W. Schneble, 
The Advance Foundry Co., Dayton, 
Ohio. 

The speaker chose as his subject 
foundry coke and devoted a consid- 
erable portion of his time to an ex- 
position of the chemistry and me- 
chanics of coke combustion in the 
foundry cupola. He also traced the 
evolution of coke from its original 
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form to the final product, and men- 
tioned the many factors affecting its 
final characteristics. 

A movie also was shown at this 
meeting entitled “Cupola Charging.” 





Magnuson and Ware on 
Coreblowing at St. Louis 


By Lee H. Horneyer, 
St. Louis 


OREBLOWING was the theme 

for the St. Louis district chap- 

ter’s meeting held September 13 at 
the DeSoto Hotel. The speakers, 
A. V. Magnuson, vice-president, 
Champion Foundry & Machine Co., 
Chicago, and J. Howard Ware, gen- 
eral sales manager, Redford Iron & 
Equipment Co., Detroit, explained 
coreblowing and demonstrated the 


blowing of various sizes and types of 


cores. 
W. E. Illig, St. Louis district chap- 
ter chairman, Banner Iron Works, 
St. Louis, presided over the meeting 
and welcomed the 155 members and 
guests who attended. Short coffee 
talks were presented by Mr. Roth, 
Hadley Technical High School, St. 
Louis, and L. C. Farquhar, Ameri- 
can Steel Foundries, East St. Louis, 
Til. 


Following the discussions pre- 
sented by Messrs. Magnuson and 
Ware, a general question and answer 
period was staged. The great amount 
of interest shown throughout the 
meeting illustrated the importance 
of this subject and that the talks 
were appreciated by all those at- 
tending. 





‘ 


Foundry Problems Theme 
Of New England Meeting 


By Merton A. Hosmer, President, 
New England Foundrymen's Association, 
Boston 


UTLINING the work that 
foundries have done during 

the war, and giving credit to the in- 
dustry for the progress in mechanical 
and technical developments, Arthur 
J. Tuscany, Executive Secretary and 
Treasurer, Foundry Equipment 
Manufacturers Association, Cleve- 
land, spoke on “Meeting Foundry 
Industry Problems and Suggestions 
for Meeting Them” at the first New 
England Foundrymen’s Association 
meeting held at the Engineers Club, 
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Boston, Wednesday, September 12. 

Explaining that the principal need 
in the foundry today is a better 
method of merchandising their prod- 
ucts, Mr. Tuscany stated that the 
merchandising problem would have 
to be attacked by the foundries 
themselves. 


The speaker also showed a num- 
ber of slides and gave a summary 
of a survey that the Foundry Equip- 
ment Manufacturers Association, 
made among 600 of the leading edu- 
cational institutions in the country, 


with reference to their policies an: 
plans for the future in regard 
training foundry personnel. 





Smith Relates China 
Foundry Experience; 


By James B. Morey, 
International Nickel Co., 
Los Angeles 


PICED with considerable humor, 
as well as pathos, and depicting 
the almost insurmountable problems 


Whether it was golf, singing or wheelbarrow racing, everybody had fun at the Southern 
California chapter's stag party. 
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aitending China’s war effort, E. K. 
Sinith addressed the Southern Cali- 
fornia chapter at their first meeting, 
held September 14, at the Elks Club, 
Los Angeles. 

Addressing the membership on 
“Foundries in the Orient,” the 
speaker used a number of slides 
made from his own personal photo- 
graphs which he had taken during 
his year and a half stay in China. 
This added emphasis gave American 
foundrymen a most interesting side- 
light on China’s foundry practices 
and methods. 

The meeting was presided over by 
Chapter President R. R. Haley, Ad- 
vance Aluminum & Brass Co., Los 
Angeles. 





Caldwell Addresses No. 
California on X-ray 


By Geo. L. Kennard, 
Northern California Foundrymen’s Institute, 
San Francisco 

OLDING its first meeting, the 
Northern California chapter 
met at the Engineers Club, San Fran- 
cisco, on Thursday, September 6. 
Charles Hoehn, Jr., Enterprise En- 
gine & Foundry Co., San Francisco, 
chapter president, was in charge at 

this initial session: 

Speaker for the evening was T. E. 
Caldwell, assistant works metal- 
lurgist, Columbia Steel Co., Pitts- 
burg, Calif.. whose subject was 
“Foundry X-Ray Examination from 
the Metallurgical and Inspection 
Viewpoint.” The speaker illustrated 
his subject very well by using slides 
and disclosed many interesting de- 
tails that required considerable ques- 
tioning and answering, following his 
lecture. 





Annual Outing Held by 


Western New York Men 


By Leo A. Merryman, 
Tonawanda Iron Corp., 
Buffalo, N. Y. 

HE annual outing of the West- 
ern New York chapter was held 
September 15, at Sturm’s Grove, 
Buffalo, N. Y. More than 300 mem- 
bers and guests were present and 
participated in the many interesting 
games of skill provided for the en- 
tertainment of those present. Point 
scores were accumulated for each 
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game, and in the evening: prizes 
were distributed to the holders of 
the highest scores. 

Food was served buffet style dur- 
ing the late afternoon and everyone 
commented that this outing was one 
of the best held. 





Morton on Petroleum 
Castings at Houston 


By R. B. Mumford, 
McArdle Equipment Co., 
Houston, Texas 

HE Texas chapter inaugurated 

the 1945-1946 season by a very 

successful and pleasant first fall 

meeting, attended by an overflow 

crowd, held at the Golfcrest Coun- 

try Club, Houston, Texas, Septem- 
ber 13. 

A very interesting paper was 

given, with accompanying slides by 


B. B. Morton, International Nickel . 


Co., on the application of castings 
in the petroleum industry. This was 
followed by a general group discus- 
sion. 





Birmingham Features 


Picnic and Barbecue 


J. P. McClendon, 
Stockham Pipe Fittings Co., 
Birmingham, Ala. 


N Saturday, September 8, at the 

Roebuck Country Club, over 

600 foundrymen and guests enjoyed 

the annual picnic sponsored by the 
Birmingham district chapter. 

The day’s program included golf, 

swimming, horseshoe pitching and 


This year's annual Birmingham district chap- 
ter picnic attracted one of the largest 
crowds. Responsible for the success of the 
picnic was Picnic Chairman Charles B. 
Saunders, Woodward Iron Co., Woodward, 
Ala. (above, center). Others in the photo- 
graph are (left) A. O. Bruce, and (right) 
J. P. McClendén, Birmingham district chap- 
ter Publicity Chairman, both of Stockham 
Pipe Fittings Co., Birmingham. 


softball. Two softball teams, picked 
at random, put on a game that was 
filled with spirit and enthusiasm. 
The contest. was packed with spec- 
tacular plays and an occasional mis- 


A. Holberg, Birmingham District Chapter 
Membership Chairman. 


cue. However, the game created 
widespread interest and attracted a 
good crowd. 


The highlight of the day’s activity 
was the barbecue that included all 
the delicacies that go to make up a 
successful picnic. 


Winning battery of the Birmingham chap- 
ter's annual soft-ball game was (left) Her- 
bert Strickland, catcher, and (right) Hugh 
Smith, pitcher. (Center) Frank Robinson 
was the umpire for the annual game. 





Rochester Clam Bake 
Attracts Wide Interest 


By Donald E. Webster, 
American Laundry Machinery Co., 
Rochester 
HE second annual Clam Bake 
of the Rochester chapter was 
held on Saturday, September 8, at 
the Point Pleasant Hotel on Ironde- 
quoit Bay. Over 225 attended this 
affair, and the chapter was honored 
to have various officials of the city 
government on hand. Other guests 
included members from the Western 
New York, Central New York and 
Northwestern Pennsylvania chap- 
ters. 
A number of sporting events were 
staged during the afternoon and 
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prizes were awarded during’ the 
Clam Bake. Speed boats were avail- 
able on the bay and proved very - Be 
entertaining. Over 200 mem srs 
and guests, Wes: rn 
New York chap ‘er, 
fx | aS attended the Sp ng 
Martin Presents Motion ie | ac. 
Study Before Quad City , : ert A a 
By W. H. Sundeen, ee 
Ordnance Steel Foundry Co., 
Moline, Ill. 
HE first meeting of the Quad 
City chapter was held Septem- 
ber 17 at the Fort Armstrong Hotel, 
Rock Island, Ill., with 95 members 
and guests in attendance. Stuart 
Martin, Saginaw Malleable Iron 
Div., General Motors Corp., Sagi- 
naw, Mich., discussed “Better Meth- 
ods in Motion Study.” The high- 
light of the evening came when Mr. 
Shea, also from the Saginaw plant, 
put on a demonstration with Mr. 
Martin showing time saving methods 
and motions. 








Southern Calif. Chapter 
Plans Educational Course 


By James B. Morey, 
International Nickel Co., 
Los Angeles 


HE Educational Commit tee, 

Southern California chapter, 
under the chairmanship of John E. 
Wilson, Climax Molybdenum Co., 
Los Angeles, is planning an educa- 
tional program on castings which 
will’ be given during the winter 
months. Five papers will be pre- 
sented and will cover specifications, 
patterns, molds and cores, gating 
and risering practice, and the in- 
spection and repair of -ferrous and 
non-ferrous castings. Robert Gregg, 
Reliance Regulator Corp., Alham- 
bra, Calif., is chairman of the 
Papers Committee. 





Ceramic Society Renames 
Kraner to Sand Committee 


HE American Ceramic Society 

Inc., Columbus, Ohio, has re- 
appointed H.-M. Kraner, Bethlehem 
Steel Co., Bethlehem, Pa., as that 
society’s representative on the Ex- 
ecutive Committee, American Foun- 
drymen’s Association Foundry Sand 
Research Project. 
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Chapter Meetings October-November 


October 15. 
Twin City 
Curtis Hotel 
Minneapolis 
B. L. Simpson 
National Engineering Co. 
“History of Casting Industry” 


x * 


October 18 
Canton District 


Mergus Restaurant 
Canton 
J. A. Rassenross 
American Steel Foundries 
“Some Notes on Manufacture, Design 
and Engineering Application 
of Castings” 


* 


Northern California 
Mira Vista Country Club 
Golf 


* 


Detroit’ 
Engineering Society of Detroit 
Group Roundtables 


x * 
October 22 


Northwestern Pennsylvania 
Moose Club 
Erie 
A. C. Den BreeJEN 
Hydro-Blast Corp. 
“Practical Foundry Sand Problems” 


* 


Central Ohio 
Fort Hayes Hotel 
Columbus 
F. G. Serinc 
International Nickel Co. 


“Molding- Methods for Sound Castings” 


x WW 


October 23 
Oregon 


Heath Hotel 
Portland 
S. E. PEELER 
Electric Steel Foundry 


“Gates and Risers” 
xk * 
October 25 


Ontario 


Royal York Hotel 
Toronto 
Group Meeting 


October 26 
Birmingham District 
Tutwiler Hotel 
Birmingham 
J. S. Vanicx 
International Nickel Co. 
“New Horizons for Cast Iron” 


* 
Chesapeake 
Engineers Club 
Baltimore 
Joun Kane 
American Air Filter Co. 
“Dust Control” 


:. 2 


November | 
Saginaw Valley 
Fischer Hotel, Frankenmuth, Mich. 
F. G. Serinc 
International Nickel Co. 
“Molding Methods for Sound Castings” 


x * 


November 2 
Western New York 
Hotel Touraine, Buffalo 
Round Table Discussions 


eR 


November 5 
Central Indiana 
Athenaeum 
Indianapolis 
E. C. Troy 
Dodge Steel Co. 
“Core and Molding Sands” 


* 
Chicago 
Chicago Bar Association 
Round Table Meeting 


x * 


November 6 
Michiana 
Hotel LaSalle 
South Bend 


“Pattern Making with Gypsum Cements” 
xk * 


November 8 
Northern California 
Hotel Alameda 
Alameda 
“Refractories” 
* 

St. Louis District 


“Foundry Hygiene” 


November 9 
Philadelphia 
Engineers Club 
E. W. Hortesien 
Gibson . Kirk Co. 


Central New York 
Hotel Onandaga, Syracuse 
WALTER JAESCHE 
Whiting Corp. 
“Practical Points of Cupola Operation” 


Eastern Canada and Newfoundland 
Mount Royal Hotel 
Montreal 
Group Meetings 
x: we 
November 9-10 


Texas 
Texas A. & M. College 
Texas Station 


x * 
November 12 
Cincinnati District 
Engineering Society Headquarters 
Cincinnati 
Dr. S. W. SmitH 
Kelley-Koett Mfg. Co. 
“X-ray as Applied to the Foundry 
Industry” 


xk * 
November 13 


Rochester 


Hotel Seneca 


No. Ill.-Sou. Wis. 
Plant Visitation 


ae 


November 14-15 
Quad City 
Hotel Blackhawk 
Davenport, Iowa 
Regional Conference 


x * 


November 15 
Detroit 
Engineering Society of Detroit 
“Producing, Designing and Buying 
Castings” 


xk 


November 20 
Twin City 
Curtis Hotel 
Minneapolis 
Frep J. Watts 
International Nickel Co. 
“Youth Encouragement” 


x * 


November 23 


Chesapeake 
Engineers Club 
Baltimore 
F. W. Hanson 
Electro Metallurgical Co. 
“Alloys in Gray Iron” 


























@ COMMITTEE REPORT 


REPORT ON 


The Foundry Sand Research Project 


By Technical Director H. Ries, Ithaca, N. Y. 


N spite of the pressure of work 
I due to war conditions, most of 
our sand research committees have 
continued active during the past 
year. 

The testing of sands at elevated 
temperatures has assumed such im- 
portance that it was found neces- 
sary to form three subcommittees, 
dealing with steel, iron and non- 
ferrous sands, respectively, and the 
first of these subcommittees has been 
particularly active. The results of 
this work are appearing as reports 
of D. C. Williams, Sand Research 
Fellow. 


Methods Being Developed 


The Subcommittee on Physical 
Properties of Steel Foundry Sand at 
Elevated Temperatures has spent 
much time developing the proper 
methods of testing sand at elevated 
temperatures, and establishing the 
requisite conditions of testing and 
furnace construction to produce re- 
liable, uniform and comparable 
results. It is surprising to find how 
many factors enter into the prob- 
lem, and each must be given care- 
ful consideration. These high tem- 
perature tests are in some cases 
used for sand control work and in 
others for research experiments. It 
is to be hoped that they will be used 
more for the former when better 
understood. 


The Committee on Grading and 
Fineness is giving attention to the 
method of expressing fineness by 
cumulative curves, instead of plot- 
ting individual percentages. It also 
is considering the use of the hydrom- 
eter for separating the constituents 
of the A.F.A. clay, which will be 
found to be of importance. 


Another important property need- 
ing more attention is that of green 
deformation. Foundrymen have not 
given it much attention and have 
not realized its importance. They 
have sometimes complained of the 
inconsistent results obtained. W. G. 
Parker, chairman, Committee on 
Deformation, has devised a mecha- 


nism which makes the test_ more _ 


reliable, and his committee should 
have information of interest to pre- 
sent in the not distant future. 


The Core Test Committee has a 


number of problems which it is in- 


vestigating, such as warm strength 
and moisture absorption tests, col- 
lapsibility, core washes, core gas, 
etc. These have been assigned to 
subcommittees of the main commit- 
tee and will be reported on at a 
later date. 


The Light Metals Committee still 
has much work ahead of it studying 
first shop mixtures and their prop- 
erties and perhaps special methods 
of testing. As Chairman Brewster 
states, references in the literature 
are quite old and scanty. 


Another committee, that on Green 
Sand Properties, is studying the 
present tests on green sand to see 
what improvements in them may be 
necessary. 


Two committees which have been 
inactive for the duration are those 





on Durability and Flowability. Ve 
are particularly in need of a sta d- 
ard and suitable method for tes: ig 
the latter, as some foundry: +n 
claim that existing suggested m« h- 
ods do not help them. 


There is no doubt that the ac ¢i- 
tional routine work imposed by he 
war has caused a slowing down in 
some cases of sand research. ‘7 iis 
is unfortunate, because there is til] 
much to be. done. 

The Chairman finds that impor- 
tant and interesting work which has 
never been published has been done 
in some foundry laboratories, and it 
would be informative and of value 
if, when such results are obtained, 
they could be made public. In some 
cases this work involves tests which 
hitherto have not been generally 
tried. 

The use of sand control has be- 
come widespread and foundrymen 
are appreciating it more and more. 
Cases are found where there is dif- 
ficulty in applying it to foundry 
practice, but it should be emphasized 
that the tests should be carried out 


_in accordance with‘ instructions to 


obtain reliable results. Furthermore, 
the results obtained in these tests 
should be carefully checked with re- 
sults obtained in the foundry. 





French Foundrymen Plan 
To Visit U.S. Foundries 


EVERAL groups of French 

foundry executives are planning 
to visit castings plants in this coun- 
try later this year in order to study 
American methods of production. 
Under the sponsorship of the Young 
Employers’ Association of France, 
composed of younger business execu- 
tives, a series of several privately 
organized tours now are being 
planned as a part of the reconstruc- 
tion of the French industry. 

Acting as “advance agent” for the 
contemplated visits is Paul De 
Rosiere, director general of the 
Creil Foundry, near ‘Paris. The 
French group has indicated a de- 
sire to visit plants in the Cincinnati, 
St. Louis, Chicago, Detroit, Cleve- 
land, and Philadelphia areas, and 
the A.F.A. chapters in those cities 
have been asked to assist in making 
arrangements for the tours. The end 
of the war left most French 
foundries in a deplorable condition 
as to efficiency and equipment, but 





with the realization that rehabilita- 
tion of all French industry depends 
largely on the foundries in that 
country, and their ability to pro- 
duce castings at reasonable cost. 

It is felt that the forthcoming 
visits of French foundry executives 
may prove excellent forerunners for 
French attendance at the 50th An- 
niversary Convention and Exhibit of 
A.F.A. to be held in Cleveland next 
May. In all probability, the 1946 
annual meeting will be staged as an 
International Foundry Congress, and 
official invitations have been dis- 
patched to European and other 
foundry groups to participate on an 
official basis. 





Ampco Metal, Inc., Milwaukee 4, 
Wis., has produced an_ industrial 
motion picture, “Golden Horizons,” 
illustrating the development of cop- 
per base alloys and the first discovery 
of copper by primitive man. This 
film is’ available for showing .to 
schools and technical societies. 
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© COMMITTEE REPORT 


CENTRIFUGAL CASTING 
Committee Studies Casting Methods 


By Chairman D. Basch, General Electric Co., Schenectady, N. Y. 


HE Committee on Centrifugal 

Casting was constituted at the 
1944 meeting of the A.F.A. Alumi- 
num and Magnesium Division. 

The task allotted to this commit- 
tee was to investigate the possibilities 
of centrifugal casting light metals— 
aluminum and magnesium. Another 
duty involved obtaining for the light 
metals industry the same advantages 
that have accrued to such a large 
extent in steels, cast iron and the 
brasses. 

At the first committee meeting, 
held in Cleveland, representatives of 
the foundry industry, suppliers, ma- 
chine builders and presumptive con- 
sumers of light metal centrifugal 
castings were present. This meeting 
was called to obtain opinions and 
discuss new ideas. 


Possibilities Evident 


It became evident that the pos- 
sibilities of light metals for centrifu- 
gal castings were quite definite, and 
that the advantages would be out- 
standing. No particular action was 
taken, but everybody was asked to 
collect whatever information was 
available and to formulate in their 
own mind some ideas as to how the 
work should be handled. 

The second meeting took place in 
Detroit, and it soon became evident, 
in the discussion, that there was no 
agreement as to the basic principles 
to be followed. While there seemed 
to be agreement as to the feasibility 
of centrifugal casting of light metals, 
the ideas as to what must be done 
to produce centrifugal castings were 
widely divergent. Fortunately, the 
chairman had been able to lay his 
hands on confidential reports on 
centrifugal casting of light metals 
issued by the British Armament Re- 
search Department, which is the 
counterpart of the American War 
Metallurgy Board. The British ap- 
parently have done a tremendous 
amount of work in investigating the 
light metal centrifugal casting proc- 
ess and have been able to transform 
some very definite recommendations 
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as to the best manufacturing rou- 
tine using these light metals. 

The English report claims that 
aluminum and magnesium can be 
cast centrifugally to be free from 
oxide inclusions and of a dense, fine 
grain structure without undue segre- 
gation. Also that the physical prop- 
erties exceed those of ordinary sand 
castings and with yields, ie., the 
ratio of net and gross weight, con- 
siderably above that of sand cast- 
ings. 


Use British Pattern 

It was agreed that if the rec- 
ommendations of the British Arma- 
ment Research Department could 
be proven to be valid we would have 
a firm basis for further development. 
It was further decided to use a pat- 
tern corresponding, in the main, to 
the same design as that employed 
by the BARD. This pattern was to 
be used for test purposes, a certain 
number of castings in aluminum and 
magnesium following the manufac- 
turing routine by the British. 

The proposed casting is a wheel 
about 13-in. diameter, weighing 
about 20 lb. when made from alumi- 
num, and is a combination of a 
centrifugal and a centrifuged cast- 
ing. 

A group of plants agreed to pro- 
duce, in a vertical machine, three 
centrifugal castings each of the vari- 
ations of the pattern. (The varia- 
tions consisting simply in different 
thicknesses of the spokes connecting 
the hub of the casting to the rim.) 

A similar group agreed to make 
the corresponding number of mag- 
nesium alloy centrifugal castings. 

One plant agreed to make the 
same number of aluminum and mag- 
nesium castings in sand for compari- 
son with the centrifugal castings. 

Another plant decided to produce 
the same number of castings in per- 
manent molds; while another under- 
took the production of magnesium 
castings in graphite (as the nearest 
approach to metal mold). 

In order to make sure that all 
castings, whether made centrifugally 


or statically, use exactly the same 
metal, the aluminum and magne- 
sium is to be taken from the same 
stockpiles. For a similar reason it 
was arranged with one concern to 
undertake the heat treating of all 
castings, and‘ with another firm to 
do all the x-raying of the castings. 

After heat treatment and x-raying, 
test bars will be cut out of each 
casting, at strategic locations, to de- 
termine tensile, yield strength and 
elongation. Analysis also will be 
taken at various points of the cast- 
ings.to investigate the changes in 
composition, segregation, etc. The 
physical testing has already been 
arranged for through the generous 
help of the committee members who 
have the testing equipment and per- 
sonnel. 

Grain size will be checked. 

All data will be coordinated and 
finally evaluated by the plenary com- 
mittee. 

The job is progressing, the mate- 
rial has been distributed, patterns 
have been made, and we may expect 
castings in the not too far distant 
future. 

Of course, under present conditions 
of manpower shortage and produc- 
tion demands the program ‘cannot 
progress as fast as it would ordi- 
narily. The interest in the program, 
however, seems to be so general and 
the advantages to be realized, both 
commercial and mechanical, so evi- 
dent, that the work is actually 
progressing faster than we had ex- 
pected. 

Depending on the results of this 
basic program, further production 
routine development covering the 
broad scope of possible applications 
will have to follow. 


Some Results 


Some isolated tests run in the 
meantime have brought out the fol- 
lowing points: (1) The yield of 
aluminum centrifugal castings is on 
the order of 70-80 per cent (higher 
in the case of stack molding) against 
about 25 per cent in sand. (2) The 
yield of magnesium centrifugal cast- 
ings is again about 70-80 per cent 
(higher in the case of stack mold- 
ing) against about 20 per cent in 
sand. (3) The fear of the danger of 
oxide inclusions in aluminum and 
magnesium due to the weight of 
aluminum and magnesium oxides 
compared with the base metal does 
not seem to be borne out by actual 
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‘tests. (4) Castings made so far in- 
dicate dense, fine grain structure 
with high physical properties. (5) 
Stack molding, i.e., stacking cores on 
top of each other with one common 
through sprue, seems to be quite 
feasible. 
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Veterans Receive Free 
ASM Refresher Course 


ETURNING veterans who en- 

tered the service from the 
metal industry are offered an ex- 
tensive program of free refresher 
courses by ASM. 

According to W. H. Eisenman, 
ASM Secretary, the object of this 
course will be to bring the indi- 
vidual up-to-date on, all new de- 
velopments and processes that have 
taken place during his service. The 
specific phases of the industry of 
direct interest to the veterans will 
be emphasized. 

The sixty-eight local ASM chap- 
ters are cooperating in this effort so 
that as much personal and special- 
ized attention can be given the 
veteran as possible. 

This service will be free and 
available to all veterans returning 
to the industry whether they are or 
are not ASM members. Requests 
for the course may be addressed to 
W. H. Eisenman, Secretary, Ameri- 
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can Society of Metals, 7301 Euclid 
Ave., Cleveland 3, Ohio. He will, in 
turn, see that the individual is re- 
ferred to the ASM chapter nearest 
his location. 
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Cast Iron Committee 
Attains One Objective 


By Chairman R. J. Allen, 
Worthington Pump & Machinery 
Corp., Harrison, N. J. 


HE Committee on High Tem- 

perature Properties of Cast Iron 
(ASTM-ASME Boiler Code—War 
Metallurgy Committee, National Re- 
search Council) was organized in 
1942 primarily for the purpose of 
collecting field application data on 
the performance of .cast iron at ele- 
vated temperatures. First, to sup- 
port a contemplated specification by 
the ASTM covering cast irons for 
use at temperatures up to and in- 
cluding 650° F., and, second, to co- 
operate with them in their endeavor 
to convince the ASME Boiler Code 
Committee that properly processed 
irons will stand up as satisfactorily 
at the higher temperature as it 
does at their present maximum of 
450° F. The first objective has been 
attained; the second is at present 











The work of the committee was 
simplified through the efforts of T. 
Barlow, then of the Vanadium Corp. 
of America, New York, and C. O. 
Burgess, Union Carbide and Car- 
bon Research Labs., Niagara Falls, 
N. Y. These men, under the spon- 
sorship of the War Metallurgy 
Committee, contacted many plants 
in different lines of industry and 
found many instances where cast 
iron, within its proper sphere of 
appreciation, has been functioning 
satisfactorily for many years at 
temperatures even above 650° F. 
Thus fortified, ASTM Subcommittee 
XXII of Committee A-3, under the 
guidance of J. S. Vanick, Inter- 
national Nickel Co., New York, has 
developed a specification covering 
cast iron for use in applications up 
to 650° F. which it is hoped will be 
adopted as a tentative standard. It 
is further hoped that the Boiler Code 
Committee may see fit later to ap- 
prove the specifications and thus 
raise their restrictive limit from 450 
to 650° F. 

Having attained their first objec- 
tive, the committee must wait to see 
whether or not the job has been 
sufficiently impressive to be ac- 
cepted by others. The data collected 
through the War Metallurgy Com- 
mittee survey has been summar- 








Foundrymen have often raised the question: “What was the first casting ever made in 
an American foundry?" That can be answered by the above photograph showing the 
first casting made in America—a cast iron kettle. 
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ived in the May issue, AMERICAN 
FOUNDRYMAN, and is being further 
summarized in the Symposium on 
the Engineering Properties of Cast 
Iron. While awaiting the reaction 
to the ASTM Specification, the com- 
mittee plans turning its attention to 
developing data on low temperature 
operations so that cast iron may sat- 
isfactorily retain, and possibly im- 
prove, its present position in the 
ever-growing air conditioning and 
refrigerating industries. 
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Steel Foundry Sands 
Complete Busy Year 


By Chairman Werner Finster, 
Reading Steel Casting Div., 
American Chain & Cable Co., 
Reading, Pa. 


URING the past year the Sub- 

committee on Physical Prop- 
erties of Steel Foundry Sands at 
Elevated Temperatures continued its 
work on three inter-related investi- 
gations. As a long range program 
the committee is investigating the 
effect of grain size, grain shape, 
various binders and moisture on 
properties at elevated temperatures. 
As this work aims at gaining funda- 
mental information, only one vari- 


able can be changed at a time, thus 
requiring a great number of tests. 
In connection with this investiga- 
tion Cornell University, Ithaca, 
N. Y., built a new furnace which 
is undergoing trial. tests at present. 

The program on check tests be- 
tween four cooperating laboratories 
had to be held up temporarily until 
all four laboratories could install the 
new short post assembly on their 
dilatometers. At a meeting early in 
1945, a detailed procedure for the 
next series of check tests was pre- 
pared. These tests have been made. 


Very definite progress has been 
made in the Foundry and Mixtures 
program. A dilatometer was in- 
stalled at Cornell University early 
in 1944. Green sand specimens from 
eight sand mixtures have been tested 
for hot compressive strength at 
1600° F., 2000° F. and 2500° F. Re- 
sults of these tests, which required 
the preparation and testing of over 
1100 specimens, will be reported by 
D. C. Williams, A.F.A. Research 
Fellow, in the Fifth Progress Report. 

A special Sub-Subcommittee un- 
der the chairmanship of Howard F. 
Taylor, Naval Research Laboratory, 
Anacosta Station, Washington, D. C., 
investigated the effect of rammer 
support on green strength and per- 
meability. This report which de- 


Frederick B. Taylor, Montreal, Canada, by means of paint and canvas portrays men pour- 
ing bronze parts for anti-aircraft guns in a brass foundry of a Canadian war plant. 
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scribes several acceptable methods 
for supporting the rammer was com- 
pleted in time to be included as 
Appendix III to the Fourth Progress 
Report, published in 1944 A.F.A. 
TRANSACTIONS. 

The committee intends to con- 
tinue the work on its three main 
projects, and hopes to gain sufficient 
information to be able to prepare 
tentative standards for test methods 
for determining physical properties 
at elevated temperatures. 
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Yield Strength Committee 
Finds Good Cooperation 


By Chairman C. E. Nelson, 
Dow Chemical Co., 
Midland, Mich. 


HE purpose of the Committee 
4S on Yield Strength Investigation 
was as follows: (1) To consider the 
importance of yield strength in 
aluminum and magnesium castings 
with a view to noting whether full 
consideration is given this property 
by foundries, users, and design engi- 
neers; (2) To consider whether sat- 
isfactory means for yield strength 


testing are available; and (3) If 
deemed necessary, make recommen- 
dation of the proper action to 
acquaint the industries concerned 
with the importance of yield strength 
and/or approved methods for its 
determination. 


Investigation and Results 


As a result of discussions with a 
large number of individuals through- 
out the aluminum and magnesium 
industry, it became apparent that 
yield strength is presently being de- 
termined, and reported to customers, 
by all magnesium and most alumi- 
num foundries. Further, most peo- 
ple were of the opinion_that yield 
strength was pretty well recognized 
by engineers and made use of in the 
design of castings. 

ANC-5, a handbook published by 
the Army and Navy on aircraft de- 
sign criteria, lists minimum specifica- 
tions on yield strength for practi- 
cally all aluminum and magnesium 
casting alloys, and points out the 
significance of yield strength in 
design. Other handbooks provide 
similar information. 

The ASTM has listed standard 
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methods for yield strength deter- 
mination which are rapid and 
sufficiently accurate. Extensometers 
which may be quickly applied to 
the specimen are commercially avail- 
able. 


Conclusions 

1. At the present time magnesium 
foundries and, to a large extent, 
aluminum foundries are determining 
yield strength and’ reporting it to 
customers. 

2. Specifications and design man- 
uals include yield strength and indi- 
cate its importance in design. 

3. Adequate methods for accu- 
rate and rapid yield strength de- 
termination are known and widely 
used. 
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Sand Courses Received 
Well by All Foundrymen 


By Chairman Earl E. Woodiliff, 
Detroit, and Co-Chairman 
Donald F. Sawtelle, Malleable Iron 
Fittings Co., Branford, Conn. 


HE Sand Shop Operation 
Course meetings are a daily 
feature at each convention. 

These meetings were, in their be- 
ginning and are still, founded upon 
the perpetual desire of the practical 
foundryman to learn what others 
are doing. Also it affords him the 
opportunity to discuss openly his 
problems with others so that he will 
receive helpful information. To at- 
tend these meetings and to learn 
what his fellow foundrymen are 
thinking and doing, keeps him posted 
on the latest developments. 


Sand Important 

Sand and molding materials oc- 
cupy such a major place in the 
minds of operating foundrymen that 
their importance cannot be over- 
looked. This committee, in arrang- 
ing for the Sand Shop Sessions, has 
continually tried to bring to these 
meetings men with experience in 
practical sand problems. These one- 
hour meetings provide a long dis- 
cussion period. Sand Shop Opera- 
tion Course sessions are opened by 
a short talk on a particular phase 
of foundry sand practice, the re- 
maining portion of the meeting 
being .given entirely to the sand 
problems of the visiting foundrymen 


and to their discussions of foundry 
sands and molding materials. 


These meetings of the Sand Shop 
Operation Course are always well 
attended. The increasingly large 
attendance, from year to year, has 
merited a very favorable place upon 
the convention’s program as evening 
meetings. To further make these 
meetings of greater value to all 
foundrymen, it is the plan to feature 
each session around sand problems 
pertaining to each of the various 
types of metals, both ferrous and 
non-ferrous. 
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Foundry Cost Committee 
Helping Small Foundries 


By Chairman R. L. Lee, 
Grede Foundries, Inc., Milwaukee 


pews the postwar period, 
competition between methocs 
of fabrication will be exceeding!y 
keen. The cast metals industry, dur- 
ing that pegiod, wili encounter com- 
petition, not only from other indus- 
tries, but there also will be a great 
deal of competition within the in- 
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Dr. M. Siegel 


A. M. Callis 


Metals Division, American Smelting 
and Refining Co., Pacific coast de- 
partment, has been appointed sales 
manager of the Whiting and Detroit 
plants with headquarters in Whit- 
ing, Ind. 


Dr. Miguel Siegel, formerly chief 
of scientific service, head, foundry 
department, Instituto de Pesquisas 
Technologicas, Sao Paulo, Brazil, is 
now connected with Equipamentos 
Industriais “Eisa” Ltda. of Sao 
Paulo, Brazil, as technical director. 
Dr. Siegel will be located in New 
York for the next several months, 
after which he plans to return to 
Brazil. 


H. J. French has resigned as assist- 
ant director for raw materials and 
facilities, steel division, War Pro- 
duction Board, Washington, D. C.; 
and has resumed his duties as assist- 
ant manager, development and re- 
search division, International Nickel 
Co., Inc., New York. 


O. J. Myers, formerly metallurgist, 





Wright Aeronautical Corp., Lock- 
land, Ohio, is now director, foundry 
research, W. G. Smith Co., Cleve- 
land. 


Lloyd M. Joshel has been ap- 
pointed general purchasing agent of 
the Velsicol Corp., Chicago. 


Prof. Gilbert S. Schaller, mechan- 
ical engineering department and 
head of shop laboratories, Univer- 
sity of Washington, Seattle, was a 
recent visitor at the National Office. 
He is a member of the Committee 
on Yield Strength Investigation, 
A.F.A. Aluminum and Magnesium 
Division. 





R. W. Lindsay 


R. W. Lindsay is now assistant 
professor of metallurgy, Pennsyl- 
vania State College, State College, 
Pa. 


R. D. Wood Co. has moved its 
office in Philadelphia to 1072 Public 
Ledger Building, Independence 
Square, Philadelphia 5, Pa. 
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custry itself. Sound competition is 
a healthy condition. Competition 
“by guess and by gosh,” due to lack 
o' knowledge of proper cost of prod- 
uct, is bad for the industry and can 
very easily lead to losses and bank- 
ruptcy, particularly among the 
smaller foundries. 

In the past, smaller foundries have 
been, handicapped in proper cost 
control because certain systems re- 
quired more clerical help than the 
smaller foundry could afford. Real- 
izing this, the Foundry Cost Com- 
mittee is at present engaged in 
assembling a simple cost system for 
the small foundry employing less 
than 20 men, which can be used 
without any additional clerical help. 
After such a simple cost system is 
working, it can be added to or elab- 
orated by use of the systems advo- 
cated by the different branches of 
the industry. 

The Foundry Cost Committee has 
made considerable progress in pre- 
paring the,system for the small 
foundry and expects to have it avail- 
able later in the year. In addition, 
there are a number of questions of 
prime importance to the industry 
which will be covered by articles 
published in AmeErIcAN Founpry- 
MAN during the next few months. 
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Chill Test Committee 
Seeks Test Cooperation 


By Chairman T. E. Barlow, 
Battelle Memorial Institute, 
Columbus, Ohio 


HE Committee on Chill Tests - 


was established during 1944 for 
the purpose of studying the various 
methods of measuring chill as uti- 
lized by the gray iron foundry in- 
dustry today. Particular emphasis 
was placed on the possibility of set- 
ting up tentative specifications for 
such a chill test on the principles 
that standardization of this well- 
known foundry tool would increase 
the possibility of interchange of 
valuable information; the same as 
the standardization of test bars has 
done. At the same time, it is hoped 
that definite relationships between 
the chill properties and the physical 
properties such as tensile strength, 
Brinell hardness, and _ transverse 


properties can be determined on the 
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basis of a standard test procedure. 

Since the presentation of the Chill 
Test Committee information at the 
1944 Gray Iron Shop Course, the 
committee has prepared tentative 
specifications for a standard test, 
which will be presented to the in- 
dustry in the very near future. These 
tentative standards will be submitted 
in the hope that foundrymen will 
utilize them and contact the com- 
mittee in regard to their reactions 
to the type of test proposed. At the 
same time, the committee will set 
up a definite program of obtaining 
information which will help us to 
determine the relationship between 
the chill test and the properties of 
gray cast iron. It is impossible to 


say how soon such correlations .can 
be completed, since it will depend, 
to a great extent, on the amount of 
cooperation that the committee re: 
ceives from the foundry industry. 
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Inoculation Committee 
To Publish Symposium 


By Chairman T. E. Barlow, 
Battelle Memorial Institute, 
Columbus, Ohio 


HE Committee on Inoculation 
was set up primarily to write a 
chapter in the Attoy Cast IRon 
HANDBOOK incorporating the recent 








NEW LITERATURE 








Electro Refractories & Alloys 
Corp., Buffalo 2, N. Y., has prepared 
a catalog on cut-off and high speed 
grinding wheels and it is now avail- 
able upon request. 


American Air Filter Co., Inc., 
Louisville, Ky., has, upon request, a 
booklet describing the use of elec- 
tronics in air filtration. The booklet 
is called “The Magic of Electronics 
in Air Filtration.” 


American Foundry Equipment Co., 
Mishawaka, Ind., has ready for 
mailing a 12-page illustrated book- 
let, Catalog No. 27, which gives 
data on three grades of blast nozzles. 


The Applied Research Labora- 
tories, 4336 San Fernando Road, 
Glendale 4, Calif., and the Harry 
W. Dietert Co., 9330 Roselawn, De- 
troit 4, Mich., now have ready for 
mailing a four page folder describ- 
ing the new two- meter grating 


spectrograph. 


A new bulletin describing an 
extensible-tip splice has been issued 
by the Manhattan Rubber Mfg. Di- 
vision of Raybestos-Manhattan, Inc., 
Passaic, N. J. Copies may be ob- 
tained by requesting form No. 6861. 


Dings Magnetic Separator Co., 
Milwaukee, has published a 32-page 
catalog describing electro-magnetic 
pulleys and pulley type separators. 


Buffalo Foundry & Equipment 
Co., Buffalo 11, N. Y., has published 
a new equipment section to their 
chemical engineering catalog. It is 
available upon request. 


A 40-page catalog illustrating 
benders is now available upon re- 
quest through O’Neil-Irwin Manu- 
facturing Co., Minneapolis 15. 


The 4-page illustrated pamphlet, 
folder No. 2088, is now available 
through the Link-Belt Co., Chicago, 
describing an oscillating-trough con- 
veyor. 


A 32-page brochure prepared by 
Hercules Powder Co., Wilmington, 
Del., discusses the various uses of a 
pulverized resin binder for foundry 
use. Graphs and tables incorporated 
with this report give specific data on 
this binder when used with drying 
oils, coal tar pitch, reclaimed sand, 
silica flour and clay mixes. 


J. J. Berliner and Staff, New 
York, has published a catalog of 
surveys which will be sent to inter- 
ested clients upon request. 
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information on the subject of Inocu- 
‘lating Gray Cast Iron. When this 
activity was completed, however, the 
committee continued to function pri- 
marily as an organization for keeping 
in touch with recent developments, 
so that subsequent handbooks could 
be brought up to date with a mini- 
mum of effort. 

During the past year, the Com- 
mittee on Inoculation has been 
asked to prepare a symposium on 
the subject of Inoculation in Gray 
Cast Irons for presentation to the 


American Foundrymen’s Association 
through the AMERICAN FouNpDRy- 
MAN. This will-be presented in fu- 
ture issues. This symposium will 
include papers by well-known au- 
thorities on the subject for -the 
purpose of enlarging upon, the in- 
formation included in the ALLoy 
Cast Iron Hanpsook. Any foundry- 
man interested in the subject of 
inoculated gray cast irons is invited 
to prepare a paper on the subject 
for submission to the Committee on 
Inoculation for the symposium. 











NEW EQUIPMENT 








Two Meter Spectrograph 


Harry Dietert Co., Detroit, has 
announced a two meter grating 
spectrograph designed for the an- 
alysis of high alloyed ferrous metals 
and other materials containing com- 
plex spectra, as well as for general 
research work. 

Spectrograph can be supplied with 
two gratings; one which has 36,600 
lines per inch or a second grating 
which has 24,400 lines per inch. 

A 24 in. movable camera provides 
a 20 in. spectrogram on a 35 mm. 
spectrum film. The camera is mov- 
able on a radius arm allowing in- 
stantaneous photography in the 





A two meter spectrograph. 


regions from 1850-9200 angstroms. 
Two cameras also may be supplied 
for simultaneous photography of 40 
in. of the spectrum. Eighteen spec- 
tra can be photographed on a single 
strip of film. 

Controls and camera are located 
at the same end of the instrument. 
A single control panel governs shut- 
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ter timing, camera and aperture 
racking and grating door opening. 

The instrument is so constructed 
that it is possible to enclose the 
camera side in a dark room. 

The outside dimensions of the 
spectrograph are 8 ft. 9 in. by 6 ft. 
6 in. 


Bending Machine 


O’Neil-Irwin Manufacturing Co., 
Minneapolis, Minn., has a re- 
designed and re-engineered bender 
for forming all ductile materials 
right on the job. Benders have 
greatly reduced operating friction 
due to the installation of roller 
bearings; a reversible lever control 
cam allows the operator a choice of 
either right or left hand forming 
direction. 





A bender forming tubing. 


Pocket-Size Hand Hones 


Bay State Abrasive Products Co., 
Westboro, Mass., announces two new 
pocket-size hand hones. Both models 


are available with a diamond se. . 
tion 7/16-in. wide by 1-in. and 1} 
in. long with -1/16-in. depth di 
monds. Supplied with plastic ha-. 
dles and handy leather pocket ca: 





Pocket-size hand hones. 


Wind-Up Machine 

Industrial Oven Engineering Co., 
Cleveland, has developed a heavy- 
duty wind-up machine for the con- 
stant speed, constant tension wind- 
ing of large diameter wire, cable, 
rope, hose and other continuous 
materials. It will handle flexible 
insulated wire and cable in diam- 
eters up to 144 in. Standard speed 
ranges are 25 to 150, 40 to 200 and 
60 to 240 ft. per min., and its ten- 
sion values are from 5 to 1000 lbs. 
It is motor-driven and requires no 
outside source of power or syn- 
chronization. The standard model 
of the machine employs a 42 in. 
reel, but a special 60 in. reel can 
be supplied. 





A heavy-duty wind-up machine for winding 
large diameter rope and cable. 


(Continued on page 101) 
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ll TAKE THE JOB WITH / 


THE WHITE SIDEWALL TIRES, 


Sure you will...if you can get it! And, 
one of these days you can be choosy about 
your new car. You can be choosy NOW 
...about Core Oil...just ask for DAYTON 
OILS and be sure of getting the best in 
dependability and uniform quality. Don’t 
take our word for it...ask one of your 
foundry friends...he’s probably using 
DAYTON OILS! 
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NOTE: The following references to articles dealing with the many phases 
of the foundry ee ne O ve been prepared by the staff of American Foundry- 


man, from current 


cal and trade publications. 


, te articles are desired, photostat copies may be 
When copies of the comple is ph aes 
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Aluminum-Base Alloys 
InspEcTION. (See Metallography.) 


RECLAMATION. LaPelle, Rolland R., 
“Remelting and Reclaiming Aluminum 
“Scrap,’ ALUMINUM AND MAGNESIUM, 
July, 1945, vol. 1, no. 10, pp: 21-24. 


Since the war the amount of aluminum 
scrap available has increased until it is 
now good economy to be able to reclaim 
this scrap. Various types of scrap are 
available. Easiest to handle is foundry 
scrap which consists of gates, sprues and 
risers, and occasionally defective castings. 
A second, or medium class of scrap con- 
sists of trimmings and punchings from 
light weight materials. A third type of 
scrap consists of turnings, sawings and 
other fine materials. A fourth type of 
scrap is that obtained from wrecked air- 
planes. 

The important points in the reclama- 
tion of aluminum scrap are careful selec- 
tion and segregation of various kinds of 
scrap, and careful melting, refining, and 
pouring. 

The reclamation of wrecked aircraft 
parts presents special problems, since the 
scrap is apt to be contaminated with steel 
or copper-base alloys, and in most cases, 
the analysis of the metal prior to melting 
is unknown and must be determined. 

In all probability the supply of alumi- 
num scrap will be even greater after the 
war, and the ability to make use of it 
will be highly advantageous. 


Clay 


Constitution. Grimshaw, R. W., and 
Roberts, A. L., “An Investigation of the 
Constitution of Certain Foundry Bonding 
Clays,’ Founnry TRADE JourNAL, July 
19, 1945, vol. 76, no. 1509, pp. 233-238. 

In an investigation to determine the 
nature of the principal mineral constitu- 
ents of certain clays, the mineral con- 
stituents were identified by thermal 
analysis, supplemented by microscopic ex- 
amination, rehydration 
density measurements. 

A careful study of the constitution 
of Colbond revealed that it contained 
approximately 40 per cent of a kaolinite- 
group mineral, 31 per cent quartz, 
and the .balance of various accessory 


materials. 


Converter Practice 


Controx. Jazsinski, S. T., “The Con- 
trol of Tropenas-Converter Blowing by a 
Direct-Vision Spectroscope,”’ Advance 
Copy, JouRNAL OF THE IRON AND STEEL 
INSTITUTE, June, 1945, 4 pp. 

The development of a converter flame 
during the blow and the appearance and 
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g Societies Library, 


studies, and- 


-, New York, 


disappearance of certain lines of the 
spectrum observed through the direct- 
vision spectroscope are described. No at- 
tempt was made in these preliminary in- 
vestigations to measure the wave-lengths 
of the bands, only their relative positions 
being recorded. 


A very faint continuous spectrum ap- 
peared at the beginning of the blow 
and grew stronger as the flame became 
brighter. The most” pronounced yellow 
band appeared when boiling began; when 
ejects ceased a green band, faint at 
first, appeared. During the carbon flame 
two other green bands and two red 
bands became visible. At times a blue 
band was discernible. When all bands 
disappeared the wind was shut off. 

The real value of this lies in the pos- 
sibility of controlling the converter blow 
without introducing the human factor, 
and the consequent elimination of over 
and under-blown heats. The disappear- 
ance of the red, green, and yellow bands 
is an indication that the blow is finished 
and the carbon near 0.1 per cent. If the 
wind is not shut off when the bands dis- 
appear, the heat becomes overblown, 
with consequent low carbon content, 
higher losses of metal due to oxidation, 
and excessive wear on the lining. 

The conclusions point to a very defi- 
nite relationship between the bands in 
the flame spectrum and the composition 
of the metal in the bath. This leads 
directly to the application of the “electric 
eye” to the Tropenas converter to at- 
tempt a more rigid control of the process. 


Cupola Practice 


Ar Suppty. Pinchin, H., “The Prob- 
lem of the Measurement of Cupola Air 
Supply,” Founpry TraDE Journat, July 
12, 1945, vol. 76, no. 1508, p. 219. 

The air supply to a cupola is most 
frequently measured by instruments which 
are located in the piping between the 
blower and the cupola. This is unfortu- 
nate, however, since the nature of the 
instruments is such that they only func- 
tion well when located in a long, straight 
stretch of piping which insures undis- 
turbed flow and eliminates all turbulence. 

The author points out that this prob- 
lem can usually~be solved by locating 
the measuring instruments at the inlet 
side of the fan, where it is nearly always 
feasible to set up a straight length of 
pipe in which the instruments can be 
installed. 


Furnaces 
ATMOSPHERES. (See Heat Treating.) 


Macnesium Heat Treatinc. Keller, 





A. V., “Furnaces and Heat Treatment for 
Permanent Mold Magnesium Castings,” 
MoperNn MeErats, August, 1945, vol. 1, 
no. 7, pp. 20-21, 23. 


In this article the author describes the 
construction and operation of a heat 
treating furnace for magnesium-base alloy 
permanent mold castings. 


In addition to the furnace construc- 
tion, the author describes the furnace 
load, how the furnace atmosphere was 
controlled, and how certain typical cast- 
ing defects were controlled. In tabular 
form he gives the full heat treating cycle 
and the properties of metal in various 
conditions. 


OPENHEARTH. (See Steel.) 


Gray Cast Iron 


Impact Tests. Everest, A. B., Grant, 
J. W., and Morrogh, H., “The Develop- 
ment of a Single-Blow Impact Test for 
Cast Iron,” Advance Copy, JoURNAL OF 
THE IRON AND STEEL INSTITUTE, June, 
1945, 21 pp. 

Applications of modern high-duty cast 
iron in the Services and in engineering 
practice generally often call for a meas- 
ure of shock resistance, and the need has 
been felt for some time past for a simple 
test to evaluate this quality. A sub-com- 
mittee of the Technical Advisory Panel 
to the Directors for Iron Castings, Minis- 
try of Supply, was therefore set up to 
collaborate with the British Cast Iron 
Research Association in reviewing the 
work previously carried out in this field 
and to explore the possibilities of stand- 
ardizing a suitable test. After reviewing 
previous work it was decided that the 
Izod form of test offered the best pos- 
sibilities and had the further advantage 
that suitable machines were widely avail- 
able. 


The small test-piece, standard for steel, 
however, is useless for cast iron, owing 
to its relatively low impact value. Tests 
were put in hand, therefore, using larger 
test-pieces, with and without notches or 
grooves. Selected forms of test-piece were 
distributed to various investigators and 
the consistency of the results obtained on 
standard grades of cast iron was studied. 
Whilst a satisfactory range of values has 
been established, unfortunately discrepan- 
cies between different machines and the 
variation in results due to the normal 
heterogeneity of cast iron have led to a 
scatter of results which up to the present 


‘does not justify final standardization. A 


recommended procedure, however, has 
been evolved and is now in regular use 
by a number of investigators for a period 
of time prior to further consideration 
with a view to its possible ultimate stand- 
ardization. 


Peculiarities of the test on cast iron 


(Abstracts continued on page 98) 
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They “had to be shown”... 















RADIOGRAPHY teaches eo: 
sound practice...rejections tumble 66%:%  MiRUou 


coarse, porous 





|S sage primarily on a foundry experience, this case history applies 
to all industry, for product quality demands suitable methods of 
production, and instruction is a widespread problem. 


In this particular case, customer rejections were running 45%. 
Yet to the workmen the returned castings looked perfect. But metal- 1450°F 
lurgical investigation, with radiographs of the internal structure, - 





revealed unacceptably large grain size—due to improper pouring nn too hot, 
temperatures. The findings were passed on to the foundry. still porous 

Believing the workmen needed only “to be shown,” 4 melts were 

poured in one day—each at a higher temperature—and radio- 

graphed to show exactly what happened inside the metal .. . 

First melt, poured at 1250°F., was clearly acceptable . . . had a fine 
grain structure. Additional melts, poured at 1350° F., 1450° F., and . 
1550° F., were increasingly grainy and porous . . . indicating graph- Kil eh 
ically why rejections had reached 45% of production totals. Con- Cooler, but... 
vinced, the workmen adopted the satisfactory 1250° F. pouring it’s still “NG”’ 






temperature as standard. Rejections dropped to less than 15%—an 
immediate improvement of 6624%. 





The story is food for thought, indicates the versatility of industrial 
x-ray. For radiography is more than an inspector of internal condi- 
tions .. . it’s a teacher . . . a “prover,” too. Engineers and designers 
in all fields use radiography to obtain basic information leading to 1250°F 
better products . . . streamlined operations. ' 





Right heat, 
and casting’s ‘““OK”’ 






Radiography’s success suggests it as an absolute “must” in the 
keen competition ahead. Investigate its possibilities in your plant. 
See your local x-ray equipment dealer. Do it now. 







ikaca STEP BY STEP—at temperature in- | 
Eastman Kopak Company, X-ray Division, Rochester 4, N. Y. tervals of 100° F.—these .melts were’ 


poured and x-rayed. Range of graini- 
mess and porosity is clear and 


: proves definitely the correct s eC 
heat for pouring sound << 
castings. ; 


ANALYZES... INSTRUCTS ... CORRECTS... IMPROVES LE. ' P| ke 
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Refiners of Brass, Bronze and Aluminum 
3426 SOUTH KEDZIE AVENUE CHICAGO 23, ILLINOIS 
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GREAT LAKES 


Molding Sands 

Juniata Bank Sands 
Indiana Bank Sand 
Lake Core Sands 
Ottawa Silica Sands 
Crude Silica Sands 
Diamond Blast Sand 
Flint Shot Blast Sand 
Gold Jacket Blast Sand 
Muscatine Blast Sand 
Steel Shot & Grit 
Stoody Borium Nozzles 
Bentonite (Voiclay & Southern) 
Rebonding Clays 
Refracto Fire Clays 
A.B.C. Foundry Coke 
Fire Brick 

Firestone (Sawed & Rough) 
Mica Schist—Grits 
Ganister (Firegan) 
Limestone—Dolomite 
Filyorspar 

De-Sul-Flux 

Chrome Ore 


Nepheline Syenite 


OTTAWA WHITE 


Silica Sands 


p 
,e? _gseee J 
i) 


eee MOLDS — Base sands for synthetic molding 
CORES —Silica core sand of many grades 


SANDSLINGERS—Free flowing—High permeability — 
Ideal finish 


FINE AND COARSE SANDBLAST SAND 
FURNACE BOTTOMS 
GROUND SILICA (FLOUR) 


GREAT LAKES Silica Sands are screened so as to insure uniformity 
of grain fineness, car after car, resulting in maximum permeability. 


GREAT LAKES Silica Sands are shipped in paper-lined box cars to 
insure arrival at your plant moisture free and ready for use. 


GREAT LAKES Ottawa white sands are pure silica, having been washed 
and rinsed free of all clay substance in pure artesian, lime-free water. 


GREAT LAKES Silica Sand orders are filled promptly — Advance 
shipping schedules rigidly adhered to—Ample rail facilities and three 
modern mills to serve you. 


GREAT LAKES pioneered in supplying the foundry industry Silica 
Sand,—A.F.A. grades ranging from 25 to 85 grain fineness, and the 
services of an expert technical staff to service the use of our sands. 
These foundry trained men are constantly at work in completely 


equipped sand laboratories to improve the grading and testing of . 


sands to meet the exacting requirements of modern foundry practice. 


UNITED ARTISTS BLDG 


Great Lakes foundry Sand Co. sersoit wicn 


MEMBERS 
YMEN'S ASSOCIATION NATIONAL INDUSTRIAL SAND ASSOCIATION 74 
ERAMIC SOCIETY : NATIONAL ASSOCIATION OF MANUFACTURERS 
FOUNDRY EQUIPMENT MANUFACTURERS ASSOC., INC. 














> Do you wa 


at to save Time 


FOUNDRY SAND CONTROL EQUIPMENT PAYS 


MOISTURE TELLER 


Will dry a fifty gram 
sample of high 
permeability mold- 
ing sand in one 
minute by forcing 
electrically heated 
air th h the test 
sample. . Test is in 
exact moisture per- 
centage by gravi- 
metric method. No 
corrections or cali- 
brations are re- 
quired. Operating 
cost is very low. 


PERMEABILITY METER 


You can make an accurate perme- 

-ability reading within 15 seconds 
with the Permeability Meter. 
Used for measuring green, dry 
and baked A.F.A. Permeability of 
molding sands, core sands, cores 
and molds. Use _ permeability 
meter for both daily control and 
for research tests to improve sand 
conditions in the foundry. 


UNIVERSAL SAND STRENGTH MACHINE 
WITH MOTOR DRIVE 


The universal 
sand strength 
machine with 
motor drive pro- 
vides a strength 
testing machine 
for the labora- 
tory that will per- 
form a large vari- 
ety of strength 
tests on molding 
sand, clays, cores 
and core paste. A 
sturdy and reli- 
able unit from 
which accurate 
results may 
obtained with the 
least amount of 
effort. 


/ 


* 


2 MINUTE 
CARBON 


DETERMINATOR 


The improved 2 minute carbon determinator enables 
operator to determine either preliminary or final 
carbon content of all metals with speed and accuracy. 
New features eliminate much of the human equation 
and simplify procedures. Complete determination 
can be made within 2 minutes after sample is 
weighed. A one-minute sulfur determinator also 
available. 


* 


VARITEMP 
COMBUSTION 


FURNACE 


The unique construction of the Varitemp Combustion 
Furnace combines transformer, pyrometer, oxygen valve, 
voltage control switches, power switch and furnace in a 
single unit. Constant Temperature assured. All parts well 
protected for maximum efficiency. Temperature range up 
to 2750 deg. F. Single Tube Furnace. $148 . . . Double 
Tube Furnace, $210 F.O.B. Detroit. 


/ yi , Aa oer. ae PP 
7 CULL, LA Liolent (@, 


9330 ROSELAWN. 


XX 


° DETROIT 4, MICH. 
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MOORE RAPID 


FURNACES 


For the efficient melting of plain carbon 
and alloy steels for ingots and castings and 
gtay and malleable irons. The top charge 
feature of Lectromelt Furnaces offers many 
advantages such as greater output due to 
decreased charging time, lower power and 
refractory costs, increased production per 
man hour, etc. Especially large pieces of 
scrap can be charged readily, and light 
fluffy scrap can be charged to shell height 
with a drop bottom bucket. 


Write for catalog. Ask 


for any desired assistance. 


s 8 UG 


‘ 


OCTOBER, 1945 


“(g) 1100 cu. ft. 


This size PT Lee [Furnace is one of the most 
popular sizes for foundries and smaller ingot shops. 
Other sizes range from 100 tons down to 250 Ibs. 


URA AE 4 Cc OoRrOCRATION 





Ladle additions of ferromolybdenum are practical because 
the small amounts required to improve the properties of 
gray cast iron cause little drop in temperature. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED ® 
FERROMOLYBDENUMe“CALCIUM MOLYBDATE” 


pany 


—— endl 
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Contour Sawing 


-- IN DoALLS mopeERN 
RESEARCH LABORATORY 


Visit this amazing de- 
partment and you'll 
find a dozen different 
tests going on—some 
take half an hour, 
others weeks—to dis- 
cover the kind of saw 
and proper speed that 
will do the best cutting 
job on anything you 
have to cut. 


FREE TO YOU 


Consider this as your own Test 
Laboratory. Take advantage of 
knowledge gained by saw test- 
ing thousands of jobs. Send us 
sample of your hard-to-cut ma- 
terial. We'll get busy and give 
you, without obligation, written 
report of our findings. 


DUST 


Magnetic Chucks 


Band Filer Surface Grinders 








Bef 
Ct 
‘Clocinnath MAIN 3929 
Cle: 


aitimore =$RS778 Oayton HE 2738 
irmingham 3-0502 Denver KE 7511 
oston ASP 6669 Detroit TE 2-3068 
tale PAGGGG €! Pase MAIN 7046 
cage §=©— SEE 1166 = Grand Rapids 8-0922 
Hartford 6-7286 
land = EX 1177 Houston C 6588 


MAGNESIA & SUPEREX 


BLOCKS 
3024 sq. in. per min. 
3-pitch DoALL Buttress 


HOT ROLLED STEEL '" thick 
40 lin. ft. per min. 
14-pitch DeALL Precision 


BRASS. TUBING ‘4" o.d. 
600 cuts per min. 
24-pitch DoALL Precision 


MONEL METAL 3/16" thick 
132 lin. in. per min. 
10-pitch DoALL Precision 


BRONZE CASTINGS 
18.3 sq. in. per min. 
6-pitch DoALL Precision 


ALUMINUM CASTINGS 
120 sq. in. per min. 
3-pitch DoALL Buttress 


MELAMINE RESIN 
INSULATION 1" thick 


26.4 lin. in. per min. 
14-pitch DoALL Precision 


WELDING RODS 3/32" diam. 


900 rods per min. 
10-pitch DoALL Precision 


STAINLESS STEEL .031 thick 
80 lin. ff. per min. 
24-pitch DoALL Precision 


BRASS ALLOY CASTINGS 
22.6 sq. in. per min. 
3-pitch DoALL Buttress 


MALLEABLE CASTINGS 
48 sq. in. per min. 
10-pitch DoALL Precision 


FINKL STEEL DIE BLOCK 15" thick 
1.18 sq. in. per min. 
3-pitch DoALL Buttress 


DoALL Precision and DoALL Buttress Saw Bands come in 100-ft. coils 
or cut to length to fit any band saw. Write or phone for literature. 


= & 


Colloidal Oils 
_and Selectres 


FeO ALL. C many 


Telephone Your “DoALL” Sales and Service Store 


— ood HA 5857 ee 80 5850 png MO 4-154 — = oe — 


Des Plaines 
Illinois - 


w°’s NEW SET 





Providence Wi 1515 
Reading 1258 
Rochester CUL 174 
Rockford MAIN 22) 
St. lovis CE 3621 
St. Paul EN 2398 


Seattle 
Statesville 
Syracuse 
Toledo 
Torogte 
Tulsa 





EAST 75008 


GA 6368 
RA 5191 
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Some “Falls Brand” 
Aluminum Alloys 


Aluminum Calcium 
Aluminum Chrome 85/15 
Aluminum Chrome 90/10 
Aluminum Copper 50/50 

- Aluminum Copper 60/40 
Aluminum Copper 80/20 
Aluminum Copper Nickel 50/25/25 
Aluminum, Copper Silicon 50/25/25 
Aluminum: lon 50/50 
Aluminum Iron 80/20 
Aluminum Magnesium 90/10 
Aluminum Magnesium 98/2 
Aluminum Manganese 75/25 
Aluminum Manganese 80/20 
Aluminum Manganese 90/10 
Aluminum Manganese 95/5 
Aluminum Manganese, Metallurgical Grade 
Aluminum Nickel 80/20 
Aluminum Nickel Copper 50/25/25 
Aluminum Shot 
Aluminum Silicon 50/50 
Aluminum Silicon 75/25 
Aluminum Silicon 88/12 
Aluminum Silicon Copper 50/25/25 
Aluminum Solder 
Aluminum Titanium 
Aluminum Vanadium 
Aluminum Zirconium 


This partial list is but a few of the many alloys we make. Each 
is for the specific purpose of adding quantities of high melt- 
ing point metals to standard alloys. 








There's a . 
Falls Brand Alloy Stehnne 
For Every Foundry Use. pba 
Riverside 
7812-34 


NIAGARA FALLS SMELTING & 
REFINING CORPORATION 


America’s Largest Producers of Alloys 
BUFFALO 17, NEW YORK 








ABSTRACTS 


(Abstracts continued from p. 90) 


exist, such as the double-blow effec 
whereby the broken part of the specim: 
shows frequently two or more impressio: 
of the knife-edge. This phenomenon h: 
been studied in detail and the mechanis: 
of the double-blow effect finally esta’ 
lished by ‘a high-speed photographic re: 
ord of the test in progress. Other vari 
bles have also been studied with a vie. 
to their elimination as possible disturbir 
factors in the test. 


Heat Treating 


ATMOSPHERES. Peck, C. E., “Applicc- 
tion of Controlled Atmospheres to the 
Processing of Metals,’ TRANSACTIONS OF 
THE A.S.M.E., August, 1945, vol. 67, 
no. 6, pp. 501-512. 

The development and application of 
separately controlled atmospheres for 
use in conjunction with heat-treating 
processes has been rapid during recent 
years. By means of controlled atmos- 
pheres, finished machine parts which re- 
quire heat-treatment can be processed 
without loss of surface hardness during 
heating, and without further grinding or 
cleaning. Many other applications in the 
treatment of metals, such as welding, 
forging, melting, sintering, and the like, 
are possible although at present some- 
what limited. This paper outlines the 
principal types of atmospheres and de- 
scribes briefly the equipment available 
for producing these atmospheres. A sum- 
mary is given of the application of these 
atmospheres to a wide variety of heat- 
treating processes now in active commer- 
cial use. 


Impact Tests 


SincLtE Biow. (See Gray Cast Iron.) 


Magnesium-Base Alloys 


Heat TREATING Furnaces. (See Fur- 
naces.) 


METALLURGY. Carapella, Louis A., 
“Fundamental Alloying Nature of Magne- 
sium,” METAL Procress, August, 1945, 
vol. 48, no. 2, pp. 297-307. 

Data on many magnesium alloy: sys- 
tems were considered in studying the 
alloying nature of magnesium. It was 
found that such factors as crystal struc- 
ture, atomic size, alloying valence, and 
electrochemical nature had notable effects 
on the liquidus, solidus, and solid solu- 
bility curves of equilibrium diagrams. 
Most susceptible to these effects were the 
solidus and the solid solubility curves. 

Among the diagrams and tables is an 
up-to-date tabulation of pertinent data 
on binary systems of magnesium. 

A selected bibliography follows the 
article. 


SpeciFIc APPLICATIONS. Cristello, 
Anthony, “The Gating of a Large Mag- 
nesium Casting,’ ALUMINUM AND Mac- 
NESIUM, July, 1945, vol. 1, no. 10, pp. 
18-20. 

The author tells how the gating and 
chilling methods were developed for a 
large magnesium casting having special 
requirements. 


Mechanical Handling 


Founpry. “Foundry Mechanization,” 
Mecuanicat’ Hanpiine, August, 1945, 
vol. 32, no. 8, pp. 429-438. 


The article describes how a greatly in- 
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creased output was attained at the 
foundry at Humber Ltd., by the installa- 
tion of mechanical handling equipment. 


Metallography 


Atuminum-BasE ALLoys. “Metallog- 
raphy, A Light Metal Inspection Tool,” 
Licht Meta Ace, August, 1945, vol. 3, 
no. 8, pp. 17-19. 


The advantages offered by metallo- 
graphic inspection as a control of die 
casting quality are discussed and sum- 
marized in this article. In addition the 
qualifications of a metallographer, metal- 
lographic techniques, the equipment 
necessary for installtion of a metallo- 
graphic laboratory, and concrete applica- 
tions of this type of inspection are con- 
sidered. 


Metal Pouring 


RADIOGRAPHIC OBSERVATION. Fry, S. L., 
“Preliminary Investigation of Metal Pour- 
ing by Cine Radiography,’ Founpry 
TRADE JouRNAL, July 12, 1945, vol. 76, 
no. 1508, pp. 213-216; July 19, vol. 76, 
no. 1509, pp. 239-244. 


How metal behaves when poured into 
a mold and during solidification was 
observed by pouring metal into a mold 
positioned between an x-ray tube and a 
fluoroscopic screen and photographing 
the screen with a Cine camera. Special 
equipment was constructed to accommo- 
date the x-ray tube, mold, and screen. 
The camera was run at 16 frames per 
second until the mold was completely 
filled; from then until solidification was 
complete, individual exposures were made 
at intervals of 10 seconds in an attempt 
to observe the formation of gas bubbles 
and shrinkage cavities. 

The second installment of this article 
reproduces the series of cinegraphs taker 
in this investigation, 


Molding Materials 


Core Paints AND WASHEs. Rees, 
W. J., “Mould and Core Paints and 
Washes and Parting Powders,” THE 
REFRACTORIES JOURNAL, July, 1945, no. 
7 (21st year), pp. 266-269. 


The inception of the investigation on 
non-siliceous alternatives to silica flour 
for parting powders and mould and core 
paints is described. Alternatives to silica 
flour for parting powders which are quite 
satisfactory in foundry use are indicated. 
The trials made with mould and core 
paints indicate that silica flour can be 
satisfactorily replaced by non-siliceous 
materials. Calcined ball clay or alumi- 
nous fireclay is satisfactory for small and 
medium steel castings ; for larger castings 
sillimanite, calcined or fused alumina, 
and zircon have given satisfactory re- 
sults. The choice of the most suitable 
alternative depends on the particular 
condition of foundry practice. 


Parting Materials 


_Smicta Fiour. (See Molding Mate- 
rials. ) ’ 


Radiography 

DupiicaTeE Raprocrapus. Herbein, 
Stuart D., and McKenna, James F., Jr., 
‘A Simple Method for Producing Dupli- 
cate Radiographs,” INpusTRIAL Rap1oc- 
GRAPHY, Summer Number, 1945, vol. 4, 
no. 1, p. 28. 

A so-called light reversal process per- 
mits the making of sharp and sensitive 
duplicates of radiographs by means of a 
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single printing operation and the use of 
a special type of film. 


FUNDAMENTALS. Evans, Maynard B., 
“Technique and Terminology Highlights,” 
INDUSTRIAL RapioGRaPHYy, Summer 
Number, 1945, vol. 4, no. 1, pp. 18-25. 


The author has outlined the funda- 
mentals of radiographic technique. 


MicrocraPHy. Ball, Leslie W., “X-ray 
Micrography As a Tool for Foundry 
Control,’ INDUSTRIAL RADIOGRAPHY, 
Summer Number, 1945, vol. 4, no. 1, 
pp. 29-36. 


This paper briefly traces the use of 
x-ray micrography and shows that with 
the proper equipment and technique the 
procedure can be simplified. The paper 
shows that microcavities can be studied 


in sufficient detail to enable their proper 
diagnosis and correction. 

The paper also shows that an identifi- 
cation library of radiographs together 
with corresponding micrographs can be 
provided to assist X-ray interpreters in 
making decisions regarding castings. 


Sand 


Gratin SHape. Davies, W., and Rees, 
W. J., “The Effect of Grain Shape on 
the Moulding Properties of Synthetic 
Moulding Sands,’ Tue REFRACTORIES 
Journat, March, 1945, no. 3 (21st year); 
pp. 98-118. 

From a study of the correlation of 
grain shape and properties of synthetic 


(Continued on page 101) 
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This Life Saving Protection 


McDOUGALL-BUTLER HARD A 


The Modern Pattern Coating 


yf Prevents warping, swelling, wear and deterioration 


/ Protects against oils, water, waxes, kerosene and gasoline 


Here is a newly developed and superior coating that answers 
every requirement for positive protection of costly wood ‘pat- 
terns, both in use and on the shelf. This ready to use Hardlac 
brushes easily, dries quickly to provide a smooth, easily 
cleaned surface. Molding sand won’t stick to a Hardlac sur- 
face even when packed by “slinger” or tamp methods. Save 
patterns, save time, save disappointments — Get Hardlac right 


Write for the name of nearest supplier. 


McDOUGALL-BUTLER CO., Inc. 


Made in 
standard colors 
ts conform to the 
recommendation of 
AFA Committee on 
Pattern Equipment 
Standardization 











Buffalo, New York 











Not Adapted to—but DESIGNED 
for FOUNDRY USE 


Any foundryman who investigates the Blaw-Knox line of buckets 
can tell that a thorough study of foundry requirements has gone 
into their design . . . There’s a wide variety of Single Line, Hook- 
on types for both low headroom and extremely low headroom 
installations ... Check your requirements and operating condi- 
tions against Blaw-Knox specifications and you'll come up with 
the bucket that’s exactly right for the job. 


BLAW-KNOX DIVISION OF BLAW-KNOX COMPANY 
2073 FARMERS BANK BUILDING, PITTSBURGH, PA. 
NEW YORK CHICAGO PHILADELPHIA BIRMINGHAM WASHINGTON 
Representatives in Principal Cities 


4 No. 3175 Single Line ‘closed head"’ 
Hook-on Type bucket. Safety hub trip. 
— hinge stops. Capacity 14 
cu. yds. 


No. 309-F. A % cu. yd. Hook-onType m> 
bucket designed especially for Foundry 
use. Requires only 6‘-7" operating 
headroom ... For complete data on 
these and other Blaw-Knox Buckets 
for the Foundry, write for Catalog 
No. 2002. 





Cast Metals Handbook 














The Accepted Standard Reference Book 
for All CAST METALS 


This complete, accurate and up-to-date reference book on the 
Engineering Properties of ALL Cast Metals should be among 
the technical books in every Foundry. Outstanding metallurgists 
and competent men of industry contributed to it. Committees of 
technical men helped compile it, from the engineering stand- 
point. 
Separate sections deal with all the Cast Metals and include 
extensive data on engineering properties, specific applications. 
' ~~. factors in good castings design, and many other factors essential 
List to a knowledge of the design production and performance of 
Price $6; metal products. 
$4 to A.F.A. For post-war products, the Cast Metals Handbook is a depend- 
Members : ay Order able reference work of interest to foundrymen, engineers, and 
aor a Copy Today ail those interested in the development of better metal products. 
3d edition, completely revised. Cloth bound, 745 pages, 258 
illustrations, 204 tables, extensive bibliographies and cross-index. 


American Foundrymen’'s Association 


222 West Adams Street Chicago 6, Illinois 
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ABSTRACTS 


(Continued from page 99) 


sand mixtures, the authors have con- 
cluded that angular sands have molding 
properties inferior to those of rounded 
sands, which is due partly to their 
greater bulk-density gradients and partly 
to the difference in grain relationships. 

Differences in strength are due pri- 
marily to grain shape and not to specific 
surface. If bond is added to two similarly 
graded sands in proportion to their 
specific surfaces, the more angular sand 
will still have a much lower strength than 
the more rounded sand. 


Scrap 


BRIQUETTING. Jbankov, N. A., “Engi- 
neer Vailiev’s Electro-Briquetting Ma- 
chine,’ Founpry TraDE JourNAL, July 
12, 1945, vol. 76, no. 1508, pp. 221-222. 

A description of a briquetting machine 
which simultaneously compresses and 
electrically heats the briquetting material 
with the same set of dies. The combined 
compressing and heating action softens 
the metal sufficiently to permit welding 
and caking. 


Steel 


Orpen HEARTH OPERATION. Work, 
H. K., and Webb, W. R., “Operation 
of 4-Ton Openhearth,’ Tuer Iron AGE, 
August 2, 1945, vol. 156, no. 5, pp. 42-47. 

Construction and operating character- 
istics of an experimental 4-ton open- 
hearth furnace which has produced over 
2100 tons of plain, medium, and high- 
carbon steels, free-cutting steels, and 
high-alloy-containing steels. Successive 
modifications of the original design are 
traced, and the reasons for the varioug 
alternations presented. The value of such 
a furnace as a research and development 
tool is discussed.. 


Washes 
Core. (See Molding Materials.) 
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Oscillating-Trough Conveyor 

Link-Belt Co., Chicago, announces 
an oscillating-trough conveyor for 
handling sharp, jagged, abrasive, 
wet, oily or hot material. The con- 
veyor consists of a flexibly supported 
plate steel trough of rectangular 
cross-section, which is oscillated back 
and forth by an eccentric drive at a 
speed that will result in a forward 
travel movement of 20 to 50 feet per 
minute for most materials, depend- 
ing on the flowability of the material 
being handled. 

The conveyor is designed in two 
types, the short hanger and long 
hanger. The short hanger construc- 
tion permits installation of the con- 
veyor in a shallow trench along the 
floor of a machine shop for the 
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An oscillating-trough conveyor of the short 
hanger type. 


handling of metal turnings, borings, 
and other machine shop waste. 
The long hanger construction is 


recommended where trough tunnels 
below conveyor are permissible or 
where it is possible to floor-mount 
the conveyor. 


Die Casting Machine 


Light Metal Machinery, Inc., Erie, 
Pa., is building a die casting machine 
for the production, of small zinc, tin 
and lead alloys. It is completely 
automatic and has four operating 
speeds. The machine is small, but 
compact, and can be operated in a 


(Continued on page 102) 











foundry Bentonite. 

Akron, Ohio.............. Stoller Chemical Co. 
Birmingham, <ouph iviceosvue Service Co. 
Boston, Mass. . .Klein-Farris Co., Inc. 
ee Weaver Materiel Service 
Soe © Tenn..... Ind. and Fdy. Equip. > 
Chicago, lil. . ......Foundry Sup 

- Sree ee B. J. aw hen 
 * aa Wehenn Abrasive Co. 
Cincinnati, Ohio. ..... . . Delhi Foundry Sand Co. 
Coldwater, Mich. ...The Foundries Materials Co. 
Detroit, Mich.......The Foundries Materials Co. 
Dallas, Texas........ -.,..Barada & Page, Inc. 
Edwardsville, lil. . . Midwet ——— Supply Co. 
Hammond, Ind...... ries Materials Co. 
Houston, Texas..........- on &- Page, Inc. 
Kansas City, Mo.......... Barada & Ay nd Inc. 
Long Island City, N.Y. .F. E. Schundler Inc. 
Los Angeles, Colif......... Ind. Fdy. Supply Ce 














“Theres a stock of 


BENTONITE 





acar your flaunt 


From any one of the locations shown below . . . 


prompt shipments of Schundler Bentonite . . 


F. E. SCHUNDLER & CO., INC. 
520 RAILROAD STREET « JOLIET. ILLINOIS 


-_SCHUNDLER- 


you can get 
. a first quality 


Los Angeles, Calif. .F. E. Schundler Bentonite Co. 
(Inc. of California) 


Milwaukee, Wis......... Thomas H. Gregg Co. 
Minnea Serr Smith-Sharpe Co. 
EE ado s 00045 oe04 Marthens Company 
New Orleans, la......... Barada & Page, inc. 


Oklahoma City, Olda.i.... Barada & Page, Inc. 





Portiand, Ore... .Miller & Zehrung Chemical Co, 
St. Lovis, Mo... .. . Midwest Foundry Supply Co. 
San Francisco, Calif . . Industrial Supply Co. 
re Carl F. Miller Co. 
Py Mba adc0d0004 Barada &- Page, Inc. 
Wichita, Kans...... .Barada & Page, inc. 
Mexico D. F, Mexico......... N. S. Covacevich 
Montreal,. + om a 

(All Provinces) .. ... .Canadian Industries , Ltd. 
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WELL - FED 


MEAN BETTER / 






*A FOSECO Product 


Get the advantages 
of “riser-feeding”— 
keep metal liquid 
longer—reduce size 


of risers. Get more 






castings per melt, 


less remelt. For 






use with aluminum, 





manganese and 
silicon bronzes, 


tin bronzes, brass 






and nickel alloys. 


Write for samples, 
make your own test. 


FOUNDRY SERVICES, zc. 
A 280 Madison Avenue 
New York 16, N. Y. 


v 














space of. 100 ft. square. The ma- 
chine is 6 ft. long, 21 in. wide, 4 ft. 
6 in. high and weighs 3,000 Ibs. 
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(Continyed from page 101) 


A die casting machine for producing small 
alloy products. 


Sand Rammer 
Harry W. Dietert Co., Detroit, has 
built a new sand rammer for ram- 
ming 2 in.x2 in. sand specimens. 
Improvements incorporated in this 
sand rammer are many and include 
a flowability and moisture indicator 

and is modern designed. 










Sand rammer for ramming 2 in. x 2 in. sand 
specimens. 


Utility Set 
Bay State Abrasive Products Co., 
Westboro, Mass., has a new compact 
package of 12 mounted wheels and 
points in sizes. mostly commonly 
used. 








(Concluded on page 104) 





easy 
Steps 


to sell the metal 
working industries 














1 Contact the man who specifies 

* engineering materials and 

production methods . . . the 
ENGINEER. 


85 per cent of Metals and Alloys’ 
circulation of over 15,000 is de- 
livered to men who function as 
ENGINEERS. ' 


4 & 






















Contact the Engineer in a 
medium he will READ, as well 
as receive. 


Metals and Alloys is READ by 
this Engineer for it speaks his 
language and concentrates on his 
problems as does no other indus- 
trial publication. 























Sell the Engineer when he is in 
his most unhurried and most 
receptive mood. 


75 per cent of Metals and Alloys 
readers receive it in their own 
homes! 


Sel the Engineer ~Aand he will 
| get your product specified 
METALS ond ALLOYS 


REINHOLD PUBLISHING CORPORATION 
330 W. 42nd STREET, NEW YORK 18, N. Y. 










The Engineering Magazine of the 











AMERICAN FOUNDRYMAN 















GUARANTEED ACCURATE SIZES 


Graded to the new S. A. E. specifications 


Performance will prove you are right in selecting 
“Sure Shot” and “Par Grit” abrasives for blast 
cleaning. They’re unequalled because they’re scien- 
tifically heat treated by a special process which 
makes each pellet hard, uniform and tough. They 
clean faster ... last longer .. . and do the job better: 
Our modern screening system guarantees accurate 
sizes graded to the new S.A.E. specifications. Write 
today for free samples and price list. 

IMMEDIATE All quantities shipped in double 100-tb. 


ee Oe” 





MN, F The Western Metal Abrasives Co. 
; Plant: Chicago Heights, Illinois 


General Sales Office: 2545 East 79th St. 
Cieveland 4, Ohio 
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a service 
without 
obligation 


You are invited to consult us 
on any metallurgical problem. 
Specific products for specific 
results tested and improved 
through 18 years’ practical ex- 
perience. 


A. B. C. FOUNDRATE FLUXES 


are scientifically blended—labora- 
tory tested. FLUXES for melting, 
protecting, refining and degassing 
aluminum, brass, bronze and grey iron 
alloys. A.B.C. FOUNDRATEFLUXES 
assure more metal in the castings— 
less metal in the skimmings. Results 
are better castings at lowered costs. 


A. B. C. MICA PRODUCTS 


MICAWASH and MICAPARTE for 
core and mold washes—also parting 
compounds—for all ferrous and 
non-ferrous alloys. (Contain no free 
silica). 


COATING COMPOUNDS for die 
casting—permanent molds—forging 
dies—centrifugal casting. : 


MICA LUBE supplies a clean, light- 
colored Lubricating Film suitable for 
High Temperatures without black 
smoke, dust or heavy fumes. 


Feel free to use our helpful, practical con- 
sulting service. It's yours without cost or 
obligation. Write today for a prompt 
reply, also for full information on 
A.B.C. products. Address Dept. A. ¥. 


(One of the Tennant Group) 








(Continued from page 102) 


Utility grinding sets of 12 and 20 points 
most commonly used in industrial firms. 


Resin Adhesive 
Pennsylvania Coal Products Co., 
Petrolia, Pa., has announced a new 
product identified as Penacolite G- 
1215, a resorcin based adhesive. Due 


to its adhesive quality it can be 
applied to wood, plastics, fabrics,’ 


leather and rubber. 





H. M. Lane, A.F.A. 
Life Member, Dies 


ENRY M. LANE, affiliated 
with the foundry industry for 
over 50 years, died August 8 in De- 


H. M. Lane 


troit at Grace Hospital after a brief 
illness. He was 77 years old. 

His industrial activities, over the 
years, included writing, editing and 


SILVERY 


The choice of Foundries 
who demand the best. 


“Jisco” Silvery is a “must” 
in the modern foundry. Its 
use means better castings 
at lower cost. It supplies 
the needed silicon. 


Full information upon 
request. 


@ VIRGIN ORES 
@ LADLE MIXED 
@ MACHINE CAST 


tHe JACKSON 
IRON & STEEL CO. 
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Foundry Sand Testing 
HANDBOOK 


A foundryman man select his scrap 
with the greatest of care. His melting 
procedure may check with the most ad- 
vanced practice. And he may exercise 
full control over his methods. BUT... 
he cannot consistently produce sand 
castings in molds prepared from uncon- 
trolled sand mixtures. 


A casting is only as good as the 
mold ... that’s why the A.F.A. 
FOUNDRY SAND TESTING 
HANDBOOK is a “must” for the 
foundryman’s library. Order your 
eopy today: $2.25 to A.F.A. Mem- 
bers; $3.50 List Price. 


AMERICAN FOUNDRYMEN'S 
ASSOCIATION 
222 W. Adams St., Chicago 6 
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investigating foundry problems. His 
research on sand and core oven op- 
eration and construction opened up 
new foundry fields. He served as 
editor of THE Founpry at the turn 
of the century. Also served as man- 
ager of exhibits at the annual 
American Foundrymen’s Associa- 

ica fetes ties BTR; Pee: A TYPE FOR EVERY PURPOSE 
pared the shop instruction courses MEDIUM BLADE 
for a correspondence school and 
aided in designing many prominent 
foundries, acting as consultant. 
Journeyed abroad and introduced 
American foundry methods to the 
Citroen plant in France. Was a 
member of the American delegation 
in 1923 that attended the Interna- 


tional Foundry Congress in Paris. GIANT * JUMBO e SLIM BLADE « 
The Association, in 1941, elected HORSE NAIL BLADE © HORSE NAIL STUBS ° 


on 2 art Aenea gee a HORSE NAIL SECONDS ° AND THE NEW 


New York City during May. He “KOOLHEAD" 


was awarded this life time member- 


ship in recognition of long and con- © SPIDER CHILLS ® 


tinued service and early pioneering Manufacturers of Hot-Forged Cold-Finished Nails Since 1872 
work in the technical development 


of the foundry industry. ST AND ARD HORSE NAIL CORP. 
NEW BRIGHTON, PENNSYLVANIA 


Lengths Over All 
-— ie 3Ye" 


The medium blade shown above is one of many “Koolhead” 
types. Other types available from stock. 











Statement of Ownership 


Statement of the ownership, management, 
circulation, etc., required by the acts of Con- 


gress of August 24, 1912, and March 3, 1933 
of AMERICAN FOUNDRYMAN, American 
Foundrymen’s Association, published monthly 
at Chicago, I1l., for October 1, 1945, State of 








Illinois, County of Cook, ss. Before me, a 
notary public in and for the state and county 


aforesaid, personally appeared Wm. W. Ma- 
loney, who, having been duly sworn according 
to law, deposes and says that he is the Editor 


of the AMERICAN FOUNDRYMAN, Ameri- 


can Foundrymen’s Association, and that the 
following is, to the best of his knowledge and 
belief, a true statement of the ownership, 
management, etc., of the aforesaid publica- 
tion for the date shown in the above caption, 
required by the Act of August 24, 1912, as 
amended by the Act of March 3, 1933, em- ’ 


bodied in section 537, Postal Laws and Regu- 
lations, to-wit: 1—That the names and ad- 
dresses of the publisher, editor, managing 


editor, and business managers are: Publisher, * Hoffman vacuum equipment 
Chicago, TIL. Editon, Win. W Maloney, chi. | Will pay you one dividend in 
cago, IIL; Business Managers, None. 2—-That | @limination of dusts that are a 
Sirniaes tty Pattee anne rie | health Renard, It will pay you 
Ecce, Scmctey Geleegs te. t-te Bs | ° cond om peedaniion ebeee: 


known bondholders, mortgagees, and other 


security holders owning or holding 1 per cent ns tell abo 
or more of total amount of bonds, mortgages, tio Let us you ut 


or other securities are: None. 4—That the app) 
two paragraphs next above, giving the names many lications in the 


of the owners, stockholders, and security dry specializ 
holders, if any, contain not only the list of foun where ed 
stockholders and security holders as they ap- Hoffman vacuum equip- 
Pear upon.the books of the company but also, 
in cases where the stockholder or security ment will bring you 
holder appears upon the books of the com- 
Pany as trustee or in any other fiduciary rela- double benefits. 
tion, the name of the person or corporation 
od whom such trustee is acting, is — 
also that the said two paragraphs contain 

Statements embracing affiant’s full knowledge SEN D FO R 
and belief as to the circumstances and condi- 
tions under which stockholders and security LITERATURE 
holders who do not appear upon the books of 
the company as trustees, hold stock and se- 
curities in a capacity other than that of a 
bona fide owner; and this affiant has no rea- 


son to beli that th ia- ’ 
rect in the said stock, bonds, or other se- 
curities aaa so stated by him. Wm. W. th, ” CORPORATION 


tore mo'thia ist aay of October, 146, CSeal) 
lore me this lat day of October, 1945 AIR APPLIANCE DIVISION, 99 4th AVENUE, NEW YORK 3, N. Y. 


(My com- 
mission expires Feb. 9, 1946.) 
OCTOBER, 1945 
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IT TAKES MORE THAN GOOD METALS 


TO MAKE Sipi Quality........ 


Above all, it requires the determination to make only the best. Then . . . it takes 
knowledge .. . years of experience in actually producing alloys of the highest 
quality. Finally, it calls for research—continuous and unhampered—by men 
provided with modern equipment and skilled in both laboratory and plant 


technique. These... plus selected materials... are priceless ingredients of SIPI Alloys. 


Stlve CMletn and Linsor 


1 NC OR POR AT E D 
1720 ELSTON AVENUE CHICAGO 22, ILLINOIS 


BRASS*BRONZE*ALUMINUM-LEAD-TIN-SOLDER-TYPE METALS*BABBITT+ZINC BASE ALLOYS 
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Useful life of sleeves, liners and 
similar parts cast in iron can be 
greatly lengthened by suitable 
additions of Nickel to a properly 


adjusted base mixture. Counsel 


and data to help you in the selec- 
TtoliMmiclelalcehityiMmelile Meal Meith 
ment of ferrous and non-ferrous 


metals is available upon request. 


THE INTERNATIONAL NICKEL COMPANY, INC. Szutttt.cits? 
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sare not over! 


VICTORY 
LOAN! 


There’s plenty of action ahead for 
fast-thinking industrial leaders in 
putting over the new Victory Loan! 
Your Victory drive is important be- 
cause: 


EVERY VICTORY BOND HELPS TO 
Bring our boys back to the 
America for which they were 
willing to give their lives! 





Provide the finest of medical 
care for our wounded heroes! 


BOOST THE NEW F.D. ROOSEVELT 

MEMORIAL $200 BOND! 
Urge all your employees to buy 
this new Franklin Delano Roosevelt 
Memorial $200 Bond through your 
Payroll Savings Plan! At all times 
better than ready cash, Victory 
Bonds are industry's ‘‘Thanks’’ to 
our returning heroes! 


Pie een EARLE A Die m . 


START YOUR VICTORY DRIVE 
TODAY! 

Every Victory Bond aids in assur- 

ing peacetime prosperity for our 

veterans, our nation, your employ- 

; ot : eee tes Sica ae! }=§=ees—and your own industry! 


The Treasury Department acknowledges with appreciation the publication of this message by 
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This is an official U. S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Council 





ot tuto Productiou Seoouers! 
«ith PROMPT DELIVERY of 


Now... without priorities or needless delay... 
you can get prompt delivery on any new Despatch 
core baking oven or heat treating furnace! What’s 
more, this applies to all equipment, from the 
smallest Despatch batch type oven to the largest 
mechanized conveyor; all sizes, types, and fuels. 


This means a saving of weeks or often months 
of costly delay. And you’re assured, too, of get- 
ting ultra-modern equipment, geared to high 
speed, competitive-peacetime work. Every unit 
has revolutionary new features developed during 
the war to provide easier handling. . . improved 
quality . . . increased output ... afd lower 
processing costs per piece. 


WHY PROMPT DELIVERY IS POSSIBLE 


LARGEST ENGINEERING STAFF, Consisting of picked spe- 

Cialists, many nationally-known, Despatch has what is 

probably the largest staff of engineers in the oven and 

furnace industry!-Over 110 engineers in offices from coast 
“to coast, plus scores of assisting personnel and two large “HH 

field engineers’ offices. This huge, experienced staff is pe eligi se 
adequate to handle all jobs. Ips me sale ef 
AMPLE PRODUCTION FACILITIES. Using over 50,000 sq. ft. . Fal 
of floor spaée (including buildings now under construction) pm 
Despatch Has unsurpassed facilities for maintaining pro- 7 ween 
duction ... . adequate stocks of high grade materials, 
latest machinery, a huge supply of tools, dies, fixtures 
and presses, plug high-tempo, improved manufacturing 
methods. One of the biggest and most modern plants 
in the industry! 


PROMPT INSTALLATION SERVICE, Your Despatch oven or 
furnace is not only delivered promptly, but it’s installed 
immediately by experienced installation engineers. This 
service eliminates a common source of delay and assures 
rapid, competent assembly, coordination and adjustment. 


PLENTY OF EXPERIENCE AND "KNOW HOW”, This means 
sound, usable knowledge acquired through 43 years special- 
ized experience in this field. It saves your time, eliminates 
needless details, reveals sound shortcuts, reduces over-all 
costs . . . and gets equipment to your plant faster! 





WIRE OR PHONE TODAY for further details. You'll save time, 
cut costs, get better results with a Despatch Oven or Furnace. 


DESPATCH 


OVEN COMPANY MINNEAPOLIS 14 


CHICAGO 1 





